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Powder Metallurgy Parts Considerations 


Although powdered metals are more costly, 
economies in fabrication often enable sintered 
metal powder compacts to compete on a cost 
basis with parts made by other high-production 
methods, if design precautions are observed. 


| Design for Arc Welding - 


By designing for arc welding from ‘“‘scratch"’, 
instead of modifying cast structures, reductions 
in fabrication cost and in weight and improve- 
ment in appearance can often be achieved,. 

this analysis of six diversified products"showse- 


Magnetic Recording in Your Next Product? 


It may be a control device, sound projector, . OT eS citi 
computer, test instrument — the field is wide Designs_______Page 96 
and intriguing. Potentialities are here discussed New Materials 


in terms of basic product design components and Parts ETL VA 
~—the magnetic recording wire or tape. Meiatacturers’ 
; oe Literature-____ Page 147 

Match the Drive to the Load Conditions ae 

For the economical selection of motor size and 7 Horizon__..._ Page 142 

the means for controlling its speed, whether elec- ' 

trically or mechanically, it is necessary to relate 

speed, torque and horsepower values to load f TA, 
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characteristics over the whole operating range. 


’ & 
Si npler Appliances for Mass Production ~ Fs: i ee | 
V4 
To help meet the need for mass-produced, low- “i + : 
priced lines of domestic electrical appliances 
with good serviceability and perfect safety, the 


designer is offered a number of practical de- FOR COMPLETE CONTENTS SEE PAGE 5 
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Most Comprehensive Ball Bearing Data Available 


® Back of the successful performance reeord of New 


Departure Ball Bearings, stands a wealth of practical CODE 
knowledge gained from years of experience and exhaus- i 
tive laboratory and field research. DD 


LC 
This extensive, specialized information forms a com- 


plete engineering library. It is available under single 
subject headings, as shown on the accompanying list, to 
any one qualified to make good use of it. Please use your 


company letterhead in mailing your request. 


Personal consultation by New Departure engineers, 
an important step in assuring good bearing performance 


— is always available upon request. 


Nothing Rolls Like A Ball 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE « Division of GENERAL MOTORS CORPORATION 


MAY 1948 














(identify by code letters, please) 


BOOKS ON DESIGN 
Bearing Application (Part I) 
Details of Design (Part II) 
Enclosure & Lubrication (Part ITI) 
Bearing Load Computation (Part IV) 
Application Procedure (Part V) 
Full Scale Drawings of Bearings 


Tables, formulae, bearing principles 
— computation, bearing installa- 
tion 


MAINTENANCE AND SERVICE 

Service Procedure for Ball Bearings 
Interchangeable Replacement Bearings 
Rocker Arm Ball Bearings, Aircraft 
Bearing Service Wall Charts 

Front Wheel Adjustment Chart 


GENERAL 
Standard Catalog (Handbook, Vol. I) 
Explanation of numbering system 


Sealed bearings (Discussion of 
Principles) 


Sealed Bearings with provision for 
relubrication 


How Steel Balls are Made 
Decimal Equivalent Tables (4 sizes) 


Why Anti-Friction Bearings (Discus- 
sion of Fundamental Principles) 


The story of ball bearings in World 
War II 


—and many other titles too numerous 
to mention. Tell us your needs. 
s 








BRISTOL, CONNECTICUT + BRANCHES IN ALL PRINCIPAL CITIES 
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Motors that SOLVE DESIGN PROBLEMS 


If your design problem is that of finding a small, 
precise reducer-motor to operate a timer, chart, signal, 
or other device, here’s a unit that can help you. Ap- TYPICAL APPLICATION 
proximately 2% in. in each dimension, it includes a 
reducer with a speed as low as one rpm, and is avail- BaaSs, 
nse shows 


able in either synchronous or nonsynchronous types. lal Bodine Type K 
motor in place. 


All Bodine motors are carefully manufactured to 
high precision standards. Their compact design makes 
them fit easily into all types of instruments and 
machines where space is at a premium, and their 
precision-type construction assures continued, long 
operation, even under adverse circumstances of tem- 
perature or lubrication. 


If your design requires operation by a fractional 
horsepower motor, with or without speed reducer, ask 
Bodine engineers to suggest the right motor for your 
needs. Bodine’s long experience with motor applica- Complete control of any processing function 
tions can help you. Bodine Electric Co., 2256 West — sensing, recording, and indicating — is pro- 


Chto Sescet, Chicass 12, Uiincie. vided by Wheelco Instrument Company’s Ca- 
, 8 . pacilog, an electronic device using a Bodine 


motor-driven pen to provide accurate records. 


BODINE wocsieower mc 
HORSEPOWER MOTORS 
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Load Analysis as a Basis for the 
Selection of Motor and Drive . ... 
Richard P. Ballou shows that the nature of the 


load sometimes indicates an electronic motor 
control and sometimes something else. 


Magnetic Recording Media as 

Components in Product Design. . 
Alex. E. Javitz says magnetic wire and tape 
recorders are finding increasing usefulness in 
previously unknown commercial and industrial 
applications. 


Judges Announced for Tenth Annual 
Product Design Awards . . . . . 
Background and photos of the five judges who 


will appraise the merits of your product devel- 
opment entry. 


10,000-Hour Electron Tubes Sought 
for Tedustwiai Wee. «. .« « s 8 lt 
Needs for tubes with more rugged constitutions 


to continue in service for long periods, as re- 
viewed at recent conference. 


Magnetic Fluid Couplings Result in 
Smoother Acceleration . . . . . 
Fine particles of iron suspended in oil can be 


magnetized to tie together the parallel faces of 
a clutch. 


Editorial « @ Aare 
Today’s Product Designs 
New Materials and Parts . 
The Industrial Horizon . 
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Designing Parts Made as Sintered 

Metal Powder Compacts . ae es 
Herbert Chase discusses the properties of avail- 
able materials and cites design rules to follow 
if overall economy is to be achieved. 


What Are Radio Engineers Doing of 
Generel Interest? . 2 2 lt et ll 
Several papers on such general subjects as motor 


control, servos, toroids, CR tubes and new FM 
detectors are reviewed. 


Why Not Design Simpler Appliances 
for Mass Production? . . .. . 
Martin Brownshield presents some ideas for 


domestic appliances in moderate-price class, 
designed for volume output. 


Five Case Studies of Phenolics at 
Wee Peace as oe Sr eee Se a 


E. F. Borro discusses some examples to show 
how these plastics can be employed successfully 
in product design. 


Weldments Show Their Advantages in 
Widely Diverse Designs . . . . . 
The men who have done it with many products 


tell how welding can effect economy and im- 
prove designs. 


Calendar of Meetings. . . . 145 
Literature for the Asking . . 147 
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Most of the advantages of the new Fairbanks- 
Morse Axial Air-Gap motor are immediately 
apparent. Whether you’re making or using 
drills, presses, pumping units—any of a wide 
variety of motor-driven machines—the bene- 
fits of a fully rated, 40-degree motor that is 
50% shorter, 30% lighter than other motors, 
are obvious—and important! 


Remember, too, that along with the novel 
advantages brought to you with this new 
line of motors—the ability to blend with 
the contour of your machine, the compact- 
ness, and wide adaptability—you continue 
to get the quality that has been manifested 
in Fairbanks-Morse electrical machinery for 
many years. 


What the Axial Air-Gap motor. does for this ver- 
tical drill it might well do for your machines: 
Greater eye appeal, more “buy” appeal, fine high 
quality performance. 


A few of hundreds 
of applications of 
axial air-gap motors. 


A cutting machine 


a Oy, 
<Y FAIRBANKS-MORSE 
A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES © MOTORS © GENERATORS 


PUMPS © RAILROAD MOTOR CARS end STANDPIPES © FARM EQUIPMENT © MAGNETOS 
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Cures Kadio Moise 


For every evil For radio noise, the remedy is Filterizing by Tobe . . . a complete service 
under the sun, 


There is a remedy that enables you to guarantee that your electrical products will not 
or there is none. 


Old Eng. Prov. interfere with radio reception. Filterizing by Tobe covers these three 


important aspects of every radio noise problem: 
R.F. Circuit Design — Engineers with many years experience, thoroly versed in measurement 
techniques, and using the latest instruments, determine the radio noise output and r-f character- 
istics of your product and specify the correct circuit elements to stop radio interference over the 


desired frequency range. 


Electrical Design — The filterizing circuit is checked for effect upon performance of the apparatus being 
Filterized and all components are selected so that normal performance is obtained after Filterizing; 


voltage drop, temperature rise, phase relationships — all are held within required limits. 


Mechanical Design — The arrangement of circuit elements is co-ordinated with existing space limitations 


so that radio noise is quelled without need for extensive re-design of the apparatus. 


These three design factors, embodied in every Tobe Filterette, are based on exact, scientific knowledge 
and, when applied by Tobe engineers, enable you to guarantee radio silence for your electrical apparatus. 
This guarantee, shown by the FILTERIZED label, helps build sales for your product. Ask us for details. 


TOBE DEUTSCHMANN CORPORATION * NORWOOD, ‘MASSACHUSETTS 


ORIGINATORS OF FILTERETTES...THE ACCEPTED CURE FOR RADIO NOISE 


MAY 1948 





Here’s why Makers of 
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except AMERICAN PHILLIPS SCREWS 


Instrument assemblies that are worth up to hundreds of thou- 
sands apiece can’t be left open to the threats of slipping, slashing, slotted screwdrivers ... 
burred and split screwheads ... uncertain and insecure fastenings. And that’s why instru- 
ment-makers make sure to get the positive protection of modern American Phillips Screw- 
driving ...the only method of driving screws automatically straight .. . because the 4-winged 
driver aligns itself with the American Phillips recessed-head screw ... and can’t be twisted 
out by high-speed power driving. Even on such assemblies, time-savings run as high as 50%. 


In certain cases, instrument assemblies could not long retain their original 
precision except for the exceptional vibration-resistance of American Phillips Screws... 
which turn up tight and flush every time. Now add to such basic advantages the handsome, 
modern look, characteristic of every American Phillips fastening, and you have extra selling 
power, as well as holding power ...on anything from a spectrometer to a television set. 

Sum it all up, and it’s plain to see that ... every time ... American Phillips Screws cost 
least to use. Yes, on your product, too! Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ii: 589 E. Illinois S¢. Detroit 2: 502 Stephenson Buliding 


MERICAN [777 
HILLIPS Soeous B22 


Monel, Everdur (sili- 
con bronze) 
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PATS. PEND. 

The KOTRON Rectifier is a thoroughly performance- 
tested, flat, series connected half-wave selenium 
rectifier. It gives these marked advantages over con- 
ventional type selenium rectifiers. 





ELECTRICAL 
CHARACTERISTICS 


75 MA. SIZE 


Maximum A.C. line voltage input 
130 volts, rms. 
Maximum inverse peak voltage 360. 
Maximum continuous D.C. current 75 Ma. 
Maximum instantaneous peak current 
750 Ma. 
Average operating temperature 100 
degrees F 


100 MA SIZE 


Maximum A.C. line voltage input 
130 volts rms. 
Maximum inverse peak voltage 360. 
Maximum continuous D.C. current 100 Ma. 
Maximum instantaneous peak current 
1000 Ma. 
Average operating temperature 105 
degrees F 





More Efficient Cooling: Strip (one plane) construction 
provides for direct heat dissipation instead of passing 
heat on. to other plates. KOTRON used at its proper 
rating will last indefinitely. 


Saves Valuable Space: The wafer-thin KOTRON Rectifier 

fits anywhere on the chassis. 

Less Voltage Drop: Requiring no more than four recti- 

fying elements in contrast to the usual five or six, 
KOTRON is more efficient in circuits. . 
As Full-Wave Rectifier or ‘Doubler’: In combinations, 
KOTRON Rectifiers fill a variety of needs, in less space. 
















Write for complete technical data 





200 MA. SIZE 

Maximum A.C. line voltage input 
130 volts rms. 

Maximum inverse peak voltage 360. 


w/ uw Maximum continuous D.C. current 200 Ma. 
ld 


_ Maximum instantaneous peak current 
STANDARD ARCTURUS CORPORATION 


1500 Ma. 
Average operating temperature 110 
54 CLARK STREET © NEWARK 4, NEW JERSEY HUmboldt 2-2400 
MAY 1948 
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Check these IMPORTANT ADVANTAGES of this new 
GEARMOTOR .. write for additional information! 


UNLIMITED ADAPTABILITY— Available in single, double and triple 
reductions, providing a wide range of speeds with motor ratings from 
1 to 60 hp. NEMA “D” type flange mounting permits use of any type 
enclosure in A-c. or D-c. motors. 


COMPACT DESIGN— Design conserves space to greatest extent possible 


without sacrifice of strength or accessibility. This compactness simpli- 
fies the direct application of electric drive to individual machines. 


BALANCED, INTEGRATED DYNAMICS—FOR STRENGTH _Design of 
gear unit in the higher ratios lends triangular stability based on Bal- 
anced, Integrated Dynamics: High grade grey iron cast frame gives 
added strength and shock resistance. Heaviest loads combated by direct 
transfer; only a bearing separates load on shaft from feet on multi- 
reduction units. 


SIMPLIFIED ASSEMBLY — Motor and gear unit, each self-contained, are 
readily separated; gears in multi-reduction units may be inspected 
without uncoupling from driven machine. 


PRECISION-BUILT MOTORS — Reliance Precision-Built A-c. and D-c. 


Motors provide dependable power for all models—fit perfectly with 
gear unit. 


QUIET, LONG-LIVED GEARS — Helical gears are alloy steel—precision- 


machined, wear-hardened and arranged in simple train for quiet oper- 
ation and long life. 


POSITIVE LUBRICATION — splash system with large oil reservoir as- 


sures thorough and constant lubrication of all parts of gear unit. Anti- 
friction bearing construction. Leak-proof housing. Motor, greased in- 
dependently, has double-shielded ball bearing design that eliminates 
all lubrication worries. 
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GEAR WORKS incorporaten — industrial Gears and Speed Reducers 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve 
NEW YORK e« PITTSBURGH « CHICAGO -« . . IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
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PHILADELPHIA 


Now, after years of design, development 
and testing, the team of Philadelphia 
Gear Works and Reliance Electric—a 
famous gear specialist since 1892 and a 
famous motor specialist since 1905—is 
proud to announce this new GearMotoR. 
From the very start, this project has been 


guided by repeated checks of all the 


ue eG oe oe 


essentials regarded by industry as desir- 


able in a gearmotor. 


Wherever the use of a gearmotor to reduce 
operating speed is-practical, there are ad- 
vantages in this new Philadelphia-Reliance 
GearMotoR which are vitally important 
to your operations. That is why it will pay 


you to write today for complete details. 


ELECTRIC AND 
ENGINEERING CO. 


1054 IVANHOE ROAD e CLEVELAND 10, OHIO 
PLANTS—CLEVELAND and ASHTABULA, OHIO...SALES OFFICES IN PRINCIPAL CITIES 


RELIANCE 
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LUBRICANT -RETAINING or SELF-LUBRICATING 


Bound Brook Oil-Less Bearing Company 
manufactures "Compo" Oil-Retaining 
Porous Bronze Bearings which are self- 
lubricating for thousands of hours. 


Used under widely varying operating conditions, these bearings 
have established an outstanding record with the world's lead- 
ing machine designers as THE bearing for "Better Machines and 
Appliances''—outstanding achievement in the science of Powder . 


Metallurgy. 


"Compo" Oil-Retaining Porous Bronze Bearings, made in many 
sizes for Immediate Delivery, in all standard shapes. Accurately 
die-formed of pure metal powders and impregnated with lubri- 
cant up to 35°, by volume. Write for Bulletin, Stock List and Size 
List of thousands of Dies on Hand. ~ 


BOUND BROOK OIL-LESS BEARING COMPANY © Esteblished 1883 + Manufacturers of 


Metal Powder Products Since 1921 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Building, Detroit 26, Michigan 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesota 
Atlas Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 21, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 
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Designer's 


TE BLECTROMG AMPLIDY NE 


G-E electronic amplidyne, showing 
covered amplifier panel on right. 


Now, in one “package” you can have all the advantages 
of versatile amplidyne control plus a matched-to-the- 
job electronic amplifier. For machine tools and other 
motor-driven equipment, this new electronic ampli- 
dyne provides an easily applied, one-unit means of 


obtaining any desired combination of— 


Stepless, variable speed 

Regenerative braking 

Maintenance of speed with overhauling loads 
Fast, smooth acceleration with protective current 


limit 


The G-E electronic amplidyne is practically instan- 


taneous in response and can provide very high ampli- 


fication. It can be applied to the control of motors 


from 14 hp to 200 hp. Check Bulletin GEA-4889. 


Electronic 
omplidyne 


pee n< a. a 
an Electronic! siete 

| @ - omplifier { 

speed | <i) 


eenetes on limit ) Voltage 
Te signal feedback 


This schematic drawing shows the relationship of the electronic 
amplidyne to a driven machine. 
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TIMES ‘““TARRY”’ OR ‘“DWELL” ACCURATELY 


If you are looking for a device to accu- 
rately regulate the timing of a machine 
motion—‘dwell time” at the end of a 
stroke on a drill press, for example, or 
“tarry time” at the end of carriage travel 
on a grinder—you want a G-E electronic 
timer. Its repetitive accuracy is good— 
within 1/120 of a second. Each timer has 
a 20 to 1 range of adjustment which is 
stepless. Five types are available with 
overall timing ranges from .045 to 120 
sec. All timers operate on 115- or 230- 
volt power. Check Bulletin GEA-2902. 





SAYS ““OVERLOAD!”’ BEFORE IT’S TOO LATE 


Overloading and failure of structural parts 
in industrial machinery may be avoided 
with G-E magnetic strain-gage equipment. 
These gages are easily installed and eco- 
nomically versatile (one gage can be used 
| repeatedly in many locations). The gage 
head may be mounted to give it ample 
support against normal vibration or shock. 
Amplifying equipment is not essential. Two 
types are available—for measuring slowly 
varying or rapidly varying strains. Check Bulletin GEA-3673. 





SEE IT! THEN YOU'LL KNOW IT! 


More and more designers are using elec- 
tronic control because of its accuracy, 
versatility and compactness. A thorough 
knowledge of its theory and application 
will enable you to incorporate it profit- 
ably in your equipment. To help you and 
your organization learn quickly the fun- 
damentals of electronics, General Elec- | 
tric offers a complete visual training i 
course — twelve half-hour slide films ™ 
with records, individual lesson guides keyed to the film, and a manual 
for the course instructor. Complete details in Bulletin GES-3303. 





NOW READY! 3 New Thy-mo-trol Bulletins 


G-E Thy-mo-trol—the drive which provides d-c performance from 
a-c power plus wide-range stepless speed control, controlled torque 
and excellent speed regulation—attracted much interest at the 1947 
Machine Tool Show. We've prepared three new bulletins describing 
Thy-mo-trol drive. Each publication gives you all the basic facts about 
Thy-mo-trol drive in concise, easy-to-file form. Check Bulletin GEA- 
4849 (14 to \% hp drive), GEA-4714 (% to 7% hp drive), or GEA- 
4847 (10 to 30 hp drive). 


OPEN (DRIPPROOF) 
INDUCTION MOTORS 


TRI/CLAD 


016, as, Pat, OFF, 





General Electric is glad to announce to machinery builders 
that it will now deliver Tri-Clad open (dripproof) induction 
motors on an off-the-shelf basis! In other words, shipment of 
your Tri-Clad motors will start almost as soon as your order 
is received. The available range of ratings is 1 to 20 hp (a few 
ratings in this range require a slightly longer delivery period). 
So, if you need induction motors now, call or write your nearest 
G-E sales office today. We'll be glad to tell you how soon your 
Tri-Clad motors will be shipped. For more information on 
Tri-Clad induction motors and the job they can do for you, 
check the coupon below. 


GENERAL ELECTRIC COMPANY 

Apparatus Dept., Section H 668-59, Schenectady 5, N.Y. 
Please send me the following bulletins: 

| GEA-4889 Electronic Amplidyne 

GEA-3992 Tri-Clad Induction Motors 

GEA-2902 Electronic Timer 

GEA-3673 Magnetic Strain-gage Equipment 
GEA-4849 Thy-mo-trol Drive (Y% to Y2 hp) 

GEA-47 14 Thy-mo-trol Drive (% to 7 hp) 

GEA-4847 Thy-mo-trol Drive (10 to 30 hp) 

[-] GES-3303 Industrial Electronics Training Course 
CONSULT YOUR SWEET’S! You'll find ‘“‘everything electric’’ 
for machinery manufacturers in the General Electric section. 
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IF YOU MAKE ANY OF THESE... 


YOU'LL CUT WIRING COSTS 
5 WAYS BY USING 
ENGINEERED PRE-FAB 
WIRING UNITS 


Maintaining a department for wiring your 
appliances — like manufacturing your own 
motors — can be an impractical practice. 
Here’s how we make it practical for you to 
secure wiring from us and save money in 
five different ways. 


Sa 


NU-BLOK *JUNCTION BLOCK 
ISOLATES SPLICES, SAVES 
MATERIAL AND LABOR COSTS, 
RAISES QUALITY STANDARDS 


This new feature of Pre-fab wiring units 
(illustrated in above assembly) frequently 
saves more than $100.00 per thousand as- 
semblies when applicable. Sturdily built, 
it minimizes breakage, eliminates costly 
terminals, taping of splices and danger of 
short circuits due to faulty soldering and 
stray strands. Designed specifically for use 
in wiring portable refrigeration equipment, 
the NU-BLOK* is adaptable to many other 
appliances. 


CONSIDER THESE IMPORTANT 

WIRING COST FACTORS 

When you use Pre-fab wiring units you 

purchase complete assemblies instead of a 

large number of component parts. You 

pay only for those units that are accepted 
y your inspection department. You elimi- 

nate spoilage, repairs and many unrecord- 


By mass producing wiring assemblies for 
many manufacturers, we effect savings not 
possible for individual manufacturers. 


By meeting delivery schedules we save you 
losses from production stoppages. 


High quality standards, maintained in our 
manufacture, protect your product quality 
standards. 


Careful manufacturing and inspection in 
our plant reduce your inspection and re- 
pair costs. 


Correct engineering of wiring techniques 
saves labor on your production lines. 


SEE, 


ed costs incident to planning and produc- 
tion of a specialized item not within your 
usual manufacturing procedure. 


POWER CORDS AND SINGLE LEADS 


Where wiring cannot be assembled into 
one complete unit, we can supply separate 
power cords, compressor cords, thermostat 
cords, lighting circuit assemblies, with 
automatic door switches, sockets and other 
essential components. 


ENGINEERING AND COST 
ESTIMATE SERVICE 


Whether you are now purchasing wiring 
assemblies from outside sources, or making 
your own, send us your blueprints or wir- 
ing diagrams and samples of your present 
wiring units. Our engineers will estimate 
costs based on your specifications and offer 
suggestions, where indicated, to lower your 
costs and improve the efficiency of your 
wiring. *Trade mark, *Poat. applied for. 
Detroit Office 
512 DONOVAN BLDG. © RANDOLPH 5214 
Los Angeles Office 
5225 WILSHIRE BLVD. © WEBSTER 3-4779 
Representation open in several territories. 


MFG. and SERVICE COMPANY 


783 NORTH WATER STREET 
MILWAUKEE 2, WISCONSIN 
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A NEW PARTNER IN CREATING 


TC GLU aby: Vil ak meCT RCE Tava 
ecipiuty or His NEW TYPE K*= BLUEPRINT PAPER 


The deep, even color of the blue background . . . the sharp 
contrast of the intense white lines . . . these are features of 
Challenge “Eighty” Blueprint Paper that cannot be shown 
on a printed page. You are invited, therefore, to send for a 
sample of this new K & E Blueprint Paper and see for yourself 
why we believe it to be the greatest improvement in blue- 
print papers in years. 

Challenge “Eighty” papers are made by a 
new process that assures startling legibility over 
a wide printing range. Prints made on Chal- 
lenge “Eighty,” no matter whether from pencil 
or ink original, have amazing brilliance and 
clarity. Every detail shows up. The problem of 
illegible, error-inviting prints has been over- 
come. 


Kor 


Drafting, Reproduction, 


Surveying Equipment 
and Materials. 
Slide Rules, 


Measuring Tapes. 








Challenge “Eighty” papers are printed and washed in the 
same way and on the same equipment as other blueprint 
papers. They are available in an assortment of speeds to 
meet your requirements. 

For 80 years, K & E instruments and materials have helped 
engineers and draftsmen attain precision and clarity in the 
designs they create. We believe that you will 
welcome this new “partner in creating” that in- 
sures smooth production in the blueprint room 
and uniformly superior prints. 

Send for your sample of Challenge “Eighty” 
Blueprint Paper today. Write on your office 
letterhead to Keuffel & Esser Co., Hoboken, 
N. J., and please be sure to mention the speed 
you are now using. 


KEUFFEL & ESSER CO. 


Est. 1667 


HOBOKEN, N. J. 


CHICAGO ° ST. LOUIS * DETROIT * SAN FRANCISCO ¢* LOS ANGELES * MONTREAL 


NEW YORK e 
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EMERSON-ELECTRIC 
Motors 


@ 


Wh on 


Individual Application 


Ti ceiiuiitteants: engineers collaborate with yours in designing 

and furnishing the right kind of motor to fit your particular 

appliance or equipment. Such collaboration — Twin-gineering, 

we call it—may save you considerable engineering back-tracking, 

suggests money-saving short cuts in manufacturing, helps you 

equip your new or improved product with the operational advan- 

tages which bring greater user-satisfaction and more profitable 

EMERSON me x ~ ae f sales. Learn how this cooperative service can assist you— without 


ene charge — write to Emerson-Electric today! 


1/20 to 5 H.P. | THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 
AC and DC Branches: New York « Chicago « Cincinnati + Detroit « Los Angeles » Davenport 


MOTORS- sit’ i —_—— APPLIANCES. 
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... and for other requirements —— 





COREL 


“| COnnerS 


face value counts 


o cfape 


Strength and 
economy are needed... 


* Trademark Reg. U. S. Pat. Of. 


COPPER CLAD METAL 


SuVeneer Copper Clad Metal gives you a double 
fabricating advantage: the surface characteristics of 
solid copper—clad to one or both sides of low carbon, 
deep drawing strip steel. With this composite metal 
you can draw, spin, stamp or shape your products 
as you please . . . the bond cannot separate. And for 
production economies and handling ease, SuVeneer 
is furnished in coils or cut lengths, to specified widths, 
thicknesses and tempers. @ Write for the idea- 
sparking SuVeneer Clad Metal folder! 





a 
Superior Steel 
CORPORATION 
a NSYLVANIA 


THE ALLIED 


A COMPACT 
Power Relay 
for a WIDE range 
of applications 


The new Allied “PR” Relay meets the 
demand for a small versatile relay. 


This new addition to the Allied line 
of precision relays has been designed 
to simplify your relay problems. Its 
availability in 1, 2, 3, or 4-pole, 
double-throw, normally-open or nor- 
mally-closed and in double-break 
contact arrangements make it suitable 
for use in an even wider range of 
applications than the well-known 
“CR” type which it replaces. 


These are some of the important rea- 
sons why this small relay is equipped 
to do a big job: 


@ Contact Rating—10 amperes, or 
30 amperes for double-break con- 
tacts, at 24 volts D.C. and 110 volts 


& 


A.C. non-inductive with standard sil- 
ver contacts. This rating is attained 
by high contact pressures which usu- 
ally are obtainable only in a much 
larger relay. 


@ Coil Rating—D.C.—up to 120 
volts. A.C.—up to 220 volts with a 
maximum contact arrangement of 
double-pole, double-throw. 


@ Mounting — horizontal or vertical 
mounting frame for maximum 


adaptability. 


@ Terminals— easy-to-wire contact 
and coil terminals are conveniently 
located. 


These features plus the skillful work- 
manship and superior materials that 


go into the manufacture of every 
Allied precision relay mean better 
relay performance . . . longer relay 
life in your equipment. Write for 
complete information on this and 
other Allied relays. 


HERMETICALLY SEALED 
TYPE PR RELAYS 


TYPE PRH—Solder terminals. 
Up to four-pole, double-throw. 


TYPE PRHO—Standard octal 
plug-in base. Up to three-pole, 
single-throw, normally open or 
closed or any combination of 
six contact arms. 


ALLIED CONTROL COMPANY, Les 


Dept.A, 2 East End Avenue ® New York 21, 
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THE OHIO GEAR 


MOTORIZED 
SPEED REDUCER 


The new line of Ohio Gear Motorized Speed 


Reducers represents the latest addition to the 
famous Ohio Gear list of power transmission 
equipment. These units are light in weight, 
compact, attractive in design and of rugged 
construction. They are immediately available 
in all stock ratios, 1/4 H.P. capacity and in a 
number of ratios, 1/3 H.P. capacity. 


Phone, wire or write for complete details 


DISTRIBUTORS AND REPRESENTATIVES 


*AKRON, OHIO 
The Hardware & Supply Co. 
475-535 South High St. 


BuFFALO 16, N. Y. 
F. E. Allen 
1315 \% Hertel Ave., Room 9 


*CLEVELAND 10, OHIO 
The Ohio Gear Co. 


*DayYTON 10, OHIO 
E. C. Hawk Co. 
1807 Wayne Ave. 


Detroit 26, MicH. 
George P. Coulter 
5 W. Larned St. 


*FINDLAY, OHIO 
The Bearing & Transmission 


Co. 
400 Walnut St. 


*HAGERSTOWN, MARYLAND 
Hagerstown Equipment Co., 
Inc. 
Maryland Ave. & Memorial 
Bivd. 


INDIANAPOLIS 4, IND. 
A. R. Young 
635 N. Pennsylvania Ave. 


*Los ANGELES 21, CALIF. 
J.W. Minder Chain &GearCo. 
923-29 Santa Fe Ave. 


LouISVILLE, Ky. 
Alfred Halliday 
317 Starks Bidg. 


*MINNEAPOLIS 4, MINN. 
Industrial Supply Co., Inc. 
1100 Third Ave., South 


*New YorK 13, N.Y. 
Patron Transmission Co. 
129-31 Grand St. 


*Kansas City 16, Mo. 
Sesco Engineering & Supply 
Corp. 
15th Ave. & Clay St., 
N. Kansas City, Mo. 


Pawtucket, R. I. 
George C. Pragst 
332 Main St. 


*PHILADELPHIA 6, PA. 
Rothman Belting & Equip- 
ment Co. 
144 N. Third St. 


*PITTSBURGH 30, Pa. 


oy ard Machinists Supply 
o 


South 2nd & McKean St. 


*PORTLAND 4, ORE. 
J.W. Minder Chain &GearCo. 
411 S. West First Ave. 


*SAN FRANCISCO 3, CALIF. 
Adam-Hill Co. 
244 Ninth St. 


*St. Louis 4, Mo. 
The Esmuller Co. 
1220 South 8th St. 


TOLEDO, OHIO 
The Bearing & Transmission 
Co. 
3401 Collingwood 


IN CANADA 


*MONTREAL, CANADA 
John Braidwood & Sons, Ltd. 
66 Nazareth St. 


* Stocks carried 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET + CLEVELAND 10, OHIO 


ELECTRICAL MANUFACTURING 












LOWEST 
INSTALLED COST 


by 25% 10 BS% 
















mai 
— ~~» 


——~ 
; = a ol 
i. >a ~ 


reer 
J ™ 


Pre-insulated, Terminals 
in Strip Form on Reels. 





Stripped wire 
inserted in ter- 
minal barrel 
for crimping. 


Pre-Insulated 


Terminals and Connectors 
Automatically Applied 


(Fully protected by U. S. Patent 2410321) 


Do you realize that you can produce fully insulated, 
uniform electrical connections FASTER and CHEAPER 
than by any other method—with the exclusive AMP 
Automatic Machines and patented ‘Plasti-Grip” pre- 
insulated terminals in strip form. 


Every connection so made is completely identical! 





Investigate AMP Automatic Pre-Insulated Solderless 


AMP Pre-Insulated Terminals oi ; . 

in a variety of shapes sup- Wiring! Write, wire or phone today! 
plied in pre-formed metal 

strip wound on convenient 


reels. For wire sizes 22 to 12. AIRCRAFT-MARINE PRODUCTS Inc. 


1504 North 4th Street, Harrisburg, Pa. 











“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 


SOLE CANADIAN REPRESENTATIVE: F. MANLEY & SONS, LTD., 82 ADELAIDE ST., E., TORONTO, ONT., CANADIAN. 
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HAZARDOUS CLIMBING by maintenance men to lubricate motors. Pre-lubrication eliminates need for customary 3 to 
motors mounted overhead in hard-to-get-at places, is done 9-month greasing. Seals prevent lubricant from escaping 
away with for periods of five years or more with Life-Line from bearing regardless of mounting position of motor. 


sgn re 


FREQUENT DISASSEMBLY of machinery housings to reach TORTURE CHAMBER. Grueling tests like this in “torture 
inaccessible motors for greasing is no longer necessary. chambers” of hot, whirling emery dust for extended periods 
Life-Line motors are pre-lubricated—need no further _ of time—far more extreme than encountered in usual service 
checking for five years—or longer. Production interrup- —prove that bearing seals prevent entrance of damaging 
tions are reduced—as well as danger of neglected bearings. dust. Grease showed no trace of emery dust after test. 
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INDUSTRY'S MODERN, PRE-LUBRICATED MOTOR 


A SUPERSEDES OLD METHODS OF MOTOR MAINTENANCE 


Forget your previous ideas about maintenance! 
Traditional means of maintenance were discarded 
when the Life-Line motor was designed. 

Today, as a result, many of the most troublesome 
items of motor maintenance can be eliminated. 
Life-Line motors do away with need for frequent 
greasing attention. Pre-lubricated bearings seal 
grease in—keep dirt out—need no attention—for 
five years or more. Danger of bearing burnouts by 
overgreasing is eliminated. 

Pre-lubrication is just one of the ways that Life- 
Line motors bring totally new benefits to builders 
and users of motor-driven equipment. Heavy struc- 












Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





AMPLE SUPPLY 
| OF GREASE 
REMOVABLE SEAL 
DOUBLE WIDTH BEARING 


SNAP RING 


tural steel gives new shock resistance .. . cuts space 
requirements as much as 35%... provides up to 
134% more torque per pound of weight. New 
stator slot designs and insulating materials give 
new and higher electrical strength. 

Life-Line motors, now built in sizes from 1-15 
hp, are available in standard and near-standard 
types from stock. Soon other Westinghouse 
integral motors—up to 200 hp—will be changed 
over to modern Life-Line design. Check your near- 
est Westinghouse office for deliveries—or write for 
full details, to Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 


J-21455 


lmorors 

















DIRT STAYS OUT—grease stays in! Pre-lubricated sealed 
bearings eliminate grease seepage . . . insure adequate lubri- 
Cation... prevent “straight-through” grease waste and starved 
bearings that are possible where grease inlets are located 
directly over grease outlets as in many ordinary designs. 


FORGET IT—FOR 5 YEARS! Westinghouse pre-lubricated 
bearings have been field-tested and proved for many 
years in the hot, lint-laden atmospheres of textile mills. 
Many have been in continuous operation for over ten years 
without attention — positive proof of pre-lubrication savings! 
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extreme arcing resistance with 
high electrical conductivity 





The high melting points, low arc erosion, non-welding properties, strength 
and hardness of tungsten or molybdenum are combined with the high conduc- 
tivity and low contact surface resistance of silver or copper, in FASTELL, trade 
name of a group of highly specialized electrical contact metals, developed 
and made only by Fansteel. 

Results are a distinct improvement in conductivity, freedom from welding, 
sticking, pitting or arc erosion. 

There are 18 standard FASTELL grades (plus many specials), each devel- 
oped for its particular service. Our engineers will gladly aid you in selecting the 
right FASTELL contacts for your product. Fansteel Metallurgical Corporation, 
North Chicago, Illinois. 


This booklet is a great con- 
venience and handy reference, 
Write for your copy. 


KLECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 
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When you want cable that...looks 


vil his, 
new. stays new C/1'\\\ is easy 


FLAMENOL cable’s colors are in the insulation. Long 
usage scarcely affects its neat, glossy appearance. 


fo use 


You'll find FLAMENOL easy to strip. Small size and 
light weight make it easy to handle. 


i! 
under cutting otls 2 
<—Ss 
Splashed or soaked by any lube oil or coolant, 
FLAMENOL cable won't go soft; won't deteriorate. 


won't spread gids a tire’ 


FLAMENOL wire is resistant to diate it cannot sup- 
port combustion. 


ditions. Its coma compounded insulation stands up to ie. : 
sunshine, oils, and the roughest handling. Use FLAMENOL whe 
ever “tough” service is normal—where long life is essential. For 
more information call your nearest G-E office, or write for Bulle- 
tin GEA-4352. Apparatus Dept., General Electric Company, Sche- 
nectady 5, N. Y. 


*Trode-mark Reg. U.S. Pat. Of. 


GENERAL @ ELECTRIC 
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ELECTROLYTIC 


For operation up 
to 450 volts at 85° C. 


Wich some 7 times as many Components in a television receiver 
as in the average radio, the possibility of service calls is greatly 
increased. The new SPRAGUE ELECTROLYTIC line offers the 
first practical solution to this problem. 

Designed for dependable operation up to 450 volts at 85° C. 
these new units are ideally suited for television’s severest electro- 
lytic assignments. Every care has been taken to make these new 
capacitors the finest electrolytics available today. Stable operation 
is assured even after extended shelf life, because of a new proces- 
sing technique developed by Sprague research and development 
engineers, and involving new and substantially increased manu- 
facturing facilities. More than ever before your judgment is con- 
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR 
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC 
APPLICATIONS! Sprague Electric Company invites your inquiry 
concerning these new units. 


Ps 


SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS. ~~ 


O N EER S 
ELECTRIC AND 


@Trademarks reg. U. S. Pat. Office 
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* Koolohm Resistors 
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ELECTRONIC PROGRESS 
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ARE YOUR GEARS CORRECTLY DESIGNED? + YPR gic kcal 


MALL Gears for every conceivable application have been de- 
3 signed and cut by G.S. craftsmen during the past 30 YEARS! 
Such long, successful experience . . years of specialization in Frac- 
tional Horsepower Gears exclusively .. has resulted in the develop- 
ment of a degree of creative and manufacturing skiil unequalled 
in the history of the industry! If you are not certain that your 
Small Gears are correctly designed or efficiently and economically 
made, by all means discuss your needs with a G.S. engineer. His 
unusual knowledge and skill is yours to command without cost 
or obligation. 


FRACTIONAL Ho, 
s 


MEMBER OF 
imi 
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Herbert B. Maw 


* One of a series of ad- 
vertisements based on 
industrial opportunities 
in the states served by 
Union Pacific Railroad. 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 


ELECTRICAL MANUFACTURING 





avifg exceptional elongatio 
or taping, har ing 
Igad wires. Phypical abe 


Of) TMM ULL T SE Tae 


MAY 1948 











look! no MOUNTING BRACKET 


SAVES. UP 


TO $1.50 WATER HEATER 


NEW IMPROVED CAM-STAT CD11] AUTOMATIC TEMPERATURE CONTROL 
ELIMINATES MOUNTING BRACKETS, WELDING AND EXTRA LABOR! 


Sensational savings are reported by users of the new im- 


proved Cam-Stat CD 111 Automatic Temperature Control 
—up to $1.50 per water heater! 


“Secret” of these savings is the Cam-Stat’s new built-in uni- 


versal mounting bracket. With this unique bracket the 


Cam-Stat can be attached to any heater in a matter of sec- 
onds—by the same bolts that hold the heating unit in place. 


No welding, no special mounting brackets and no extra 
labor are required! 


Used by Leading Water Heater Manufacturers 
Cam-Stat Automatic Temperature Controls are performing 
outstanding service on many of America’s leading water 
heaters. Here’s why: 


HIGH CURRENT CARRYING CAPACITY. 3000 watts at ] 20-240 
Volts A.C. 


TEMPERATURE RANGES. 6()° F. to 190° F. for both primary 
and secondary controls. 


DIFFERENTIALS. 1()° F. for primary, 25° F. for secondary —in 
accordance with NEMA Standards. Lower differentials on 
request; , 


SWITCHING ARRANGEMENT. Either SPST break on tempera- 
ture rise or independent circuit double throw. 


RUGGED,’ LONG-LASTING CONSTRUCTION. 
COMPETITIVELY PRICED — IMMEDIATE MELIVERY. 


Performance Test. At No Obligation to You 


Our engineering department will test the performance of 
the Cam-Stat on your electric water heater, submitting a 
detailed report at no cost to you. 


Write today for complete information. Address Dept. EM-5. 


SUCCESSFULLY TESTED TO NEMA STANDARDS 
BY ELECTRICAL TESTING LABORATORIES 
LISTED BY UNDERWRITERS’ LABORATORIES 
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constant 


Above: Diagramatic sketch shows appli- 
cation of simplified display animation 
provided by electro-pendulum motors of 
Gregory Motors, Inc., Brooklyn, N. Y 


Remember these 
ADVANTAGES 


Ease of Actuation . . . balanced, 
and light in weight, Con-tac-tors 
operate with little energy. 


Positive Contact . . . Honeywell 
switches are sealed against dust, 
gases, corrosion. No danger of 


arcing or fouled points. 


Long Life . . . fewer moving parts, 
simplified assembly means de- 


pendable, economical operation. 


ca Variety of Types . . . means wide 
range of applications, increased 
design opportunities. 


pORPeNe 
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WITH THE 


EYWE 


MERCURY 


A foremost feature of the new Gregory Electro-Pendulum Motor for moving 
displays is carefree, long-run service with safety. Operating at a rate up to two 
cycles per second, each cycle requires a full ““make’’ and “break” switching 
action. Twice every second, hour after hour, day after day the action is 
continuous. This demands a switch just as dependable, just as long-lived as 
every other element in the Gregory Motor. 

To meet this rugged requirement, Gregory designers selected Honeywell 
Mercury Switches. Light and compact, Honeywell switches are easily adapted 
to small spaces and unusual mountings. Only a minimum of energy is required 
for actuation and some models are operated by a tilt of less than one degree. 
Fouled points cannot occur because contact is made within a vapor-proof 
glass tube. And with fewer moving parts, no complicated mechanisms 
or assemblies, dependable, trouble-free performance is assured. 

For your switching needs, Honeywell Mercury Switches may offer greater 
latitude in design, improved performance or greater economy. Write for 
the Mercury Switch catalog or the services of a Honeywell engineer. Minneapolis- 
Honeywell, Minneapolis 8, Minnesota. In Canada: Toronto 12, Ontario. 


ewe ae Si is 
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with MEYERCORD DEC 


‘Sige up’ LOCAL SERVICE 


NAME 
PLATES 


Manufacturers! Distributors! When buyers of your products need quick 
service—where do they find it! Has your customer an “‘orphan-complex ?”’ 


The old problem of the legitimate, authorized dealer versus the hole-in- 
the-wall, ‘“‘wildcat’’ tinker and repairman has at last been solved by the 
use of Meyercord dealer nameplates. At no cost to the manufacturer, 
these colorful dealer Decals ‘‘service-mark’’ leading makes of home 
appliances, farm equipment and durable consumer goods. 


Designs, colors, size and artwork are standardized by the manufacturer. 
Dealers pay the cost—but only 20 per cent of the price of their former 
individual, job-lot orders. Dealers apply the Decals! No added produc- 
tion problem for the manufacturer! Meyercord will even drop-ship 
these Decals after processing the dealer’s name, address and telephone 
number on the nameplate, direct to the manufacturers’ dealer. 


Manufacturers pool dealer’s orders, saving production costs, by direct 
mail solicitation or inclusion of information and order blanks in company 
catalogs on Dealer-Helps. Dealers appreciate the service. 


Benefits multiply. The manufacturer's good name for reliability and 


already in use have proved their value. Used service is maintained. Customers are pleased. Non-factory parts and 
by famous department stores, like Carson Pirie 


Scott & Co.; retailers of home appliances, like irregular repairs are eliminated. Dealer’s profit with follow-up business! 
Firestone ;and leading makersof farmequipment. 


Millions of Meyercord dealer Decal nameplates 





Find out today what Meyercord Decal dealer 
nameplates can do for you! Please address 
inquiries to Department 75 


FACTORY TRADEMARKS—IN FULL COLOR oi) 
Manufacturers! Use standard Meyercord Decals for nameplates, operating 0 
instructions, patent data, etc., on your products. They're colorful, durable The al EYE |:{eo a G3 


and easily applied, at production line speeds, on any commercial surface chelates allied 
° . : : oe oe . . 5323 W. LAKE ST CHICAGO 44, ILL 
. including rubber and crinkle finish. They assure lasting identification 
on flat or curved areas . . . despite vibration, acids, wear. No sharp edges! 


They can be economically produced in any colors, size, or designs. 


ADVERTISE e@ IDENTIFY @© DECORATE @ WITH MEYERCORD DECALS 
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E ability of Durez to play almost any 
position on your materials team is well 
illustrated in the heat-resistant field. From 
spark-plug tester bodies to vacuum cleaner 
housings... from kitchenware handles to 
heat control fittings... this group of phe- 
nolic compounds takes over the job of turn- 
ing back heat. 

With this property of Durez you can 
combine others almost at will . .. impact 
strength, electrical properties, water resist- 
ance, and others. Your molder will be sure 
to like the easy moldability of the right 
Durez for your job. 

A meeting with our service staff... spe- 
cialists in the most versatile of all the plastics 
... might be an excellent thing for your busi- 
ness. Our enlarged capacity and perfected 
quality controls can help to solve your pro- 
duction problems. To know each month what 
others are accomplishing with Durez, let us 
send you “Durez Plastics News”. 

Durez Plastics & Chemicals, 


Put DUREZ it rovsvands, New York. export 


Agents: Omni Products Corp., 460 


. 
you r desi g n to Fourth Ave., New York 16, N.> 


stop heat cold! 


PISTOL-GRIP HANDLE. The famous Revere Copper- 
Clad Stainless Steel saucepan sports a handle styled for 
smartness and comfort. Color-fast Durez keeps cool and 
safe...is heat-resistant...retains satin-smooth finish. Design 
eliminates twisting and turning in hand. 


SPARK PLUG CHECKER. Mechanics’ time-saver is 
the King McCoy Spark Plug Checker which also gives 
accurate scale readings of coil output, simplifies location 
of defective leads on contacts. Heat resistance and di- 
electric strength of Durez plastic body assure dependable 
measurements. 


RE-STYLED HOOVER. One of 11 Durez parts in this 
modern Hoover cleaner, the motor case is molded in a 
heat-resistant compound with excellent electrical prop- 
erties and dimensional stability. Plastics contribute to light 
weight, improved appearance, and ability to take abuse. 


SWITCH PLUGS. Excellent moldability of heat-resist- 
ant Durez is shown in the complicated form of these one 
piece transfer molded switch plugs. Plugs have molded-in 
inserts, possess high dielectric strength with heat resist- 
ance. A Durez phenolic serves better than any other 
material in applications like this. 


PHENOLIC PLASTICS that fit the job 
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Q-what brush angle 
for best commutation? 


Firm contact between brush and commutator is important for best brush 
performance . . . and the effectiveness of this contact is largely 
determined by brush angle. 


In designing new machines or ridding present equipment of 





“‘bugs"’ in brush operation, consideration must be given to spring 
tension, pressure of brush holder against side of the brush face and 
frictional pull—all help influence the brush angle. 


Speer engineers, with extensive knowledge of brushes and experience 

in their use, can analyze these factors for you and determine the 

best conditions as well as the proper brush for your motors and generators. 
Take advantage of this Speer service whenever you 

have a question on brush applications and performance. 


aNTiclthadeltia tka orushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings - carbon parts 
PEMoAeIAADnee CHICAGO’ CLEVELAND: DETROIT: MILWAUKEE * NEW YORK> PITTSBURGH 
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RHEOSTATS for every Need 


Ten Standard Sizes—25 to 1,000 watts 


@ You can get a standard Ohmite rheo- 
stat for practically any application. The 
Ohmite line of standard rheostats is the 
most extensive available. Furthermore, 
six wattage sizes, in many resistance val- 


ues, are carried in stock for immediate shipment. Special resistance values, tapered 
windings, tandem assemblies, and many other variations can be made to order quickly 
at small extra cost. All models are carefully engineered to give long operating life. 
All have the distinctive, time-proven Ohmite features—the all-ceramic construction, 
windings permanently locked in vitreous enamel, and smoothly gliding metal-graphite 


brush. Whatever your needs, Ohmite engineers can provide a rheostat of unfailing 
dependability to meet your exact requirements. 


How to Select a RHEOSTAT 


1 UNIFORM WINDING 


It’s easy to choose the right uniformly 
wound rheostat if you have certain basic 
data. Knowing the resistance required and 
the maximum current for the circuit (cir- 
cuit current with rheostat shorted out), 
the rheostat wattage can be calculated by 
the formula: W=FR. A standard rheostat, 
the wattage of which is not less than the 
calculated value, can then be selected 
from the Ohmite catalog. If the resistance 
and maximum current are not known, 
Ohmite engineers can calculate them 
from various circuit information you can 
supply about the application. 


2 TAPERED WINDING 


In a tapered winding rheostat the wind- 


ing is made up of two to six sections of 


diminishing wire sizes. This construction 


OHMITE 
MFG. 


COMPANY 


4806 FLOURNOY ST. 
CHICAGO 44, ILL. 


25 WATT 


allows a large resistance change to be 
“telescoped” into a small part of the wind- 
ing, thus providing more uniform control 
and reducing over-all rheostat size. 


The design of a tapered rheostat is not 
as simple as choosing a uniformly wound 
unit. Taper-wound rheostats can be se- 
lected from the standard designs listed in 
the Ohmite catalog for field control of 
generators, or Ohmite engineers will be 
glad to make specific recommendations. 


Send for Catalog and Engineering 
Manual No. 40 


Write for this Ohmite Cata- 
log and Engineering Manual 
on your letterhead. It con- 
tains the complete line plus 
a wealth of engineering in- 
formation. 
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IN THE ELECTRICAL | COMPANY, INC. 
MANUFACTURING INDUSTRY : GEORGE C. BORTHIG DAVID M. KELLY EDWARD E. BOYNO 
We Offer... _ Insulating Varnishes 


For ears of experience. a 
; eanclen aiilan with both . : EAST R U T H E R F O R D, N ° J. 
ee synthetic varnish - P.O. BOX 115 


seam mang pnt. 4 OCOTGE C. Borthig 


@ A fresh, new viewpoint for 
your insulating problems. 


@ Concentrated attention to your 
individual needs. 


@ A complete manufacturing 
plant for the production of all 
types of insulating varnishes. 

@ Excellent service available 
when you want it for what- 
ever you may need. 


We Invite You.. . 

to consult us regarding your 
insulating problems . . . our 
laboratory will recommend a 
solution without obligation. 
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Many Engineers Would 
Answer Automatically: 


For EMC Motors put the “go” into hundreds 
of different products. For example, the one 
illustrated, Model 500 ... finest motor in a 
fine line . . . powers movie projectors, radar 
equipment, railroad signaling devices, watch- 
makers’ lathes, coin-operated vending 
machines and control mechanisms. 


ale) 


If your products 
need fractional 
horsepower “go” — from 

1/2000 h.p. up to 1/12 h.p. — then 

there’s an EMC Motor to do the job 

better. Write at once for your copy of the new EMC 
catalog, just off the press. 


ELECTRIC MOTOR CORPORATION 


DIVISION OF HOWARD INDUSTRIES 
RACINE, WISCONSIN 
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..- Adopted by leading industrial and household 
appliance manufacturers 


® The HEYCO is designed to absorbcord pull, appliance life. Made for all household and indus- 
push and torque and insulate the wire from the trial electrical products and will accommodate 
chassis. Made from DuPont Nylon, the HEYCO alltypesof wire up to %” diameter. Test samples 
imparts a positive non-slip grip—it does not cut, sent on receipt of wire specifications. HEYMAN 
bruise or damage the wire. HEYCO increases MANUFACTURING CO., KENILWORTH, N. J. 


HEYCO In Canada approved by A 
» Canadian Standards Association «8919 





ORME SMM LOO a 
TALC CA: 


GROUP 3... wc 


WILCO Clad and Over- 
laid Composite Materials may consist of a 
precious metal cladding on a base metal— 
or of a combination of two or more base metals 
making possible unusual combinations of physi- 


cal or electrical properties, improved 
performance, more economical design. 


FOUR-SQUARE SERVICE... 1. 1. 


Wilson Co. backs WILCO products with a FOUR- 
SQUARE service based on 34 years of experience, 
on precision products 


thousands of applications . . . 


Wilco Thermometal (Thermo- 
static Bimetals). There are 29 
of them. They cover temper- 
ature ranges of maximum 
sensitivity from 50° to 800°F 

.. include a wide range of 
electrical resistances ... give 
precision performance in 
many applications... avail- 
able in sizes and shapes for 
all bimetal requirements. 


GROUP 4... > 


WILCO Special Alloys—Ni- 
Span C* (Constant Modulus 
Alloy) has a constant mod- 
ulus (zero thermoelastic co- 
efficient) over a range of 
temperature from — 50° to 
+150°F . . . available for 
parts in which extremely low 
creep or hysteresis values 
are required. WILCO Spe- 
cial Alloys include low and 
high expanding, high strength 
Ni-span Alloys .. . also high 
strength and high conduc- 
tivity alloys. 


designed and developed by specialists . . . on special- 


ized machinery and manufacturing processes. . 
Sales and Engineering Department always available 
to help meet manufacturing customers’ individual 


-ona 


requirements. Consult our Engineering Department. 


42 


itt 


105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 
Branch Offices 


GROUP 2 « « « WILCO Electrical & 
Contact Materials. Contacts in silver, platinum 
tungsten, gold and alloys of these and other 
metals. Contact assemblies using special 
Wilcoloy alloys for current-carrying springs, 
blades, brackets, arms, etc. Assemblies fur- 
nished complete or assembled to your parts. 


—_— 


A. WILSON COMPANY 


Chicago, Detroit Los Angeles, Providence 
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qt' ek . 
eo t=i«jw ct . See 
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gortin® coro wf “geale® S.P.(R&B) | 218/223° F | 250/255° F | 258/262° F 
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eon on? 1, Fe? _ ee id book 366EX has unusual! characteristics and is one 
ws notin? ind ow Tee ; ee of the latest developed by Mitchell-Rand. It embodies 
wey yur ese” a hi i in the advantageous combination of high cold flow tem- 
Seynet® Flash Point perature with low viscosity, also good impact strength 


<piitiniiilidiatibiaid eetais z , and good adhesion to cardboard are inherent qualities 





YOURS’ FOR THE ASKING is this ComPOUND DATA 800K The latest work of its kind, it is a 
comprehensive manual containing all the data, facts and figures, physical characteristics, 
test methods, active formulas and general applications for Mitchell-Rand’s extensive line of 
Compounds, Woxes, etc. It’s free upon written request. 





Mitchell-Rand, headquarters for electrical insulations, has developed more than 3500 
compound and wax formulae . . . there is one to fit every known requirement. . . and 
when special conditions arise Mitchell-Rand will meet the challenge to develop the 
formula to meet the requirement. 







A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM.- 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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It tells the world that ‘““TIMKEN”’ is 
registered as a trade-mark in the United 
States Patent Office and cannot lawfully 
be used to designate products other than 
those manufactured by The Timken Roller 
Bearing Company — Timken Tapered 
Roller Bearings, Timken Alloy Steels, 
Timken Seamless Steel Tubing and Timken 
Rock Bits. 


The trade-mark ‘“‘TIMKEN” is the buyer’s 
assurance of the finest products in their 
respective fields. Look for it. The Timken 
Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 


NOT JUST ABALLCD NOT JUST A ROLLERC—>) THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL() AND THRUST LOADS OR ANY COMBINATION —§ )- 
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Brand —_ | —_—_— 
PHOSPHOR BRONZE 


Edited and published by The Phosphor Bronze Corporation 
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ee 
: 


for the use of design, production and purchasing engineers 
who require dependable, fileworthy information on the wide 


variety of Elephant Brand Phosphor Bronze alloys. 


THE PHOSPHOR BRONZE CORPORATION 
2200 Washington Avenue, Philadelphia 46, Pa. 
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Write for your copy today— 
Use this convenient coupon 


'¥ 


_ ‘9 
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Elephant Brand 
First name in PHOSPHOR BRONZE 
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Please send copy of New Elephant Brand Technical Data Book. 
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PHYSICAL PROPERTIES OF 
INSULATION VITAL IN ELECTRICAL 
EQUIPMENT DESIGN 


Dielectric strength values are probably 
the most useful single criterion of the 
behavior of electrical insulation for 
specification, comparison and design 
purposes. 

The behavior of insulating materials 
under electrical stress is, however, only 
one of many factors to be considered in 
its selection. Just as electrical insulation 
is the only means of isolating electrical 
circuits, so it provides the only mechani- 
cal support for electrical conductors. 
It is thus the “keystone” which locks 
equipment elements into proper rela- 
tive position and supports them, electri- 
cally and mechanically. It often requires 
careful judgment to secure the proper 
balance of properties in a material for 
a specific application, since the electri- 
cal and mechanical environments may 
frequently demand performance charac- 
teristics which are at variance with each 
other. 


Therefore, the engineer must know not 
only the electrical properties of an in- 
sulating material, but also how it will 
react physically to high temperatures, 
vibration, abrasion, compression, shock 
and tensile stresses in operation and in 
fabrication and assembly. 
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Values for the physical properties of 
electrical insulation, as determined by 
methods standardized by the American 
Society for Testing Materials, should be 
interpreted with the same caution as 
dielectric strength values. For physical 
characteristics may vary with the thick- 
ness of the material and its temperature 


and moisture content. 


IMPACT TESTS 

ASTM Designation D256-47T sets up 
methods for determining the relative 
toughness or resistance to shock of 
electrical insulating materials. Impact 
values are indicated by the energy ex- 
pended by the machine in fracturing a 
standard sample of material, 14” x 14” 
square, with a notch approximately 
.100” deep, so that thickness of the 
sample to the notch is exactly .400”. 


Two methods are used. Method A em- 
ploys a Cantilever Beam (Izod Type) 


Impact Machine in which the specimen 


Point of Impact 


Figure 1—Cantilever Beam (izod Type) Impact 
Machine used in testing impact resistance of 
electrical insulating materials. 


is clamped at one end as a cantileve: 
beam (Figure 1). Method B employs a 
Simple Beam (Charpy Type) Impact 
Machine which is similar except in the 
design of the impact head, and in that 
the test sample is supported at both 
ends. The pendulum is released from 
such a height that linear velocity of 
striking edge at impact is about 11 fps 


‘Test reports include: (1) specimen size, 
(2) method of test, (3) conditioning, 
(4) direction of testing (sheet mate 
rials), (5) whether samples were cut 
lengthwise or crosswise from the sheet 
(6) value of energy expended in break 
ing sample, expressed in ft-lb per inch 
of notch, (7) average thickness of sample 
and (8) number of such samples broken 


in each operation of the machine. 


LAMICOID SHEETS— 
MINIMUM IMPACT STRENGTH 


Izod Impact Strength 
Ft-lb/in. notch 
(Flatwise) (Edgewise 


(Paper Base) “ 0.50 
(Paper Base) 0.50 
(Paper Base) J 0.40 
(Paper Base) 0.40 
(Paper Base) 0.35 
(Paper Base) 0.30 
(Canvas Base) 3.2 2.0 
(Canvas Base) 2.3 1.3 
(Linen Base) Be 1.2 
(Linen Base) 1.8 1.0 
(Asbestos Paper Base) 1.8 0.80 
(Asbestos Fabric Bose) 3.5 3.0 


*Flatwise tests are applicable only to sheets hav 
ing a thickness of Y2” or over. No flatwise values 
given as these grades are not available in thick 
nesses exceeding 4”. 
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MICA PRODUCTS OFFER WIDE RANGE OF PROP 





Mica Insulator Company manufactures a highly diversified performance have be 


line of insulating materials which afford many combinations through careful selec 


of physical and electrical properties, Longer life and better 


POST-FORMING LAMICOID 


ideal for deep drawing and forming, is used 
to advantage by RCA as an antenna case 
and insulating part for the 66BX portable 
radio. In addition to its high dielectric 
strength and low power factor, this fabric- 
base laminated plastic has the advantages 
of high impact resistance and compressive 
strength, and is stable under varying atmos- 
pheric conditions. 





EMPIRE ARMATITE 


SLOT INSULATION 


tough, flexible, easily-formed combinations 
of fabric and paper, provides relatively high 
dielectric strength and more compact fin- 
ished insulation. It is used together with 
high-strength Lamicoid slot wedges and 
Empire cloth for phase insulation in this 
wound stator for a squirrel cage motor. 
Physical and dielectric properties comple- 
ment each other in providing insulation 
dependability. 





Over 50 years of experience have gone into the development and manufacture of Mica 
Insulator Company electrical insulation products. The accumulated knowledge of 
material properties and specialized experience in the problems of electrical insulation 
application is at your disposal. Consult our Technical Service Department on your 
insulation problems. 
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sessing the proper balance of characteristics. 
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en built into many different products 
tion and application of materials pos- 





FIBERGLAS-BASE LAMICOID 


impregnated with Melamine resin, finds 
wide use where fire, arc and temperature 
resistance and high impact strength are 
important, as in terminal and panel boards, 
slot sticks, pole collars and coil spacers. It 
possesses very high dielectric strength and 
very low moisture absorption. 


MICO 


ELECTRICAL 


INSULATION 


ALLIS-CHALMERS INSULATES AND PROTECTS TRANSFORMER LEADS 


 NATVAR 400 : 


Distribution transformers now being manufactured in Allis-Chalmers 
modern plant in Pittsburgh, are easier to handle and look better be- 
cause of reduction in size and weight. Electrical characteristics remain 


the same. The tap changer on this small oil-filled type permits easy 


voltage adjustment to compensate for loading or length of service entrance. 
Leads are amply insulated and protected by Natvar 400 extruded vinyl 


tubing. 


With capacity at an all-time high, utilities are doing an 
outstanding job of keeping up with the relentlessly in- 
creasing demand. 


Allis-Chalmers distribution transformers, in serving 
widening areas and areas of increasing density, have 
handled loads far in excess of their rated capacity for 
considerable lengths of time without interruption. 


Natvar 400, approved for continuous operating temper- 
atures of 105°C.., gives lasting insulation and protection 
to the leads because of its uniformly superior resistance 
both to high temperatures and to oil. 

Prompt deliveries ~ either from the stock of a wholesaler 
near you — or direct from our own. Full Underwriters’ 
report on request. 


NAL VARNISHED P 


Natvar Products 


@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

®@ Varnished canvas 

@ Varnished duck 

®@ Varnished silk 

@ Varnished special rayon 

@ Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

@ Varnished papers 

@ Varnished tubings and sleevings 

@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Ask for Catalog No. 21 


UCTS 


TELEPHONE CABLE ADDRESS 
_ RAHWAY 7-2171 NATVAR: RAHWAY, N, J. 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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Whethu the J & H motor operates a 


home heating system in Maine, a washing machine 
in California or any machine anywhere, an Author- 
ized J & H Motor Service Station stands ready 
nearby at all times to see that the J & H Motor stays 
on the job. Each station is well stocked with genuine 
J & H factory parts and is staffed and equipped for 
prompt, expert service. 

So... you can specify precision-built J & H Motors 


with confidence, knowing that they will be well taken 


JACK & HEINTZ PRECISION INDUSTRIES, 


>: 
@ J & Authorized Electric Motor Service Stations. ° 


ie 


Better electric motors 
through 


JACK & HEINTZ 


Mass Precision 


care of . . . wherever your product goes. It is typical 
of the Service provided for all Jack & Heintz products 

- motors, refrigeration condensing units, bearings, 
Eisemann magnetos and aircraft products such as 


generators, starters and inverters. 


EINC., Cleveland 1, Ohio 
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Dolph’s Synthite 
Clear Baking Stators Sie Baths 
Varnish for for Longevity 


D ee p C U ri n g Crocker-Wheeler Electrical Manufacturing Company, Ampere, 


New Jersey, needed an insulating varnish that would accom- 
plish this: 


Insure long-life to their heavy-duty stators 
by thorough penetration and give them a 
permanent resistance to oil and moisture. 


Dolph’s*Synthite Clear Baking Varnish filled the bill—and pro- 
vided a plus in exceptionally high dielectric strength and good 
heat resistance. 


Dolph’s Clear Baking Varnish also gives maximum resistance to 
acids and alkalies—offers dielectric strength over 1800 volts per 
mil—and can be used on all types of electrical units, both large 
and small. 


Why not call on our Technical Service? These men are thor- 
oughly trained to help you plan your preheating, impregnating, 
draining, and baking cycle. They'll recommend the correct var- 
nish for you. Meantime, write for our catalog. John C. Dolph 
Co., 1058 Broad St., Newark, N. J. 


Member Electrical insulating Varnish Section, NEMA 


8 OG AST Ie SO VARNISH SPECI ALES TS 
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Half-Shell 


Ss 


Step Down-Up 













Fully-Enclosed 





Fully Enclosed 
Fuse Mounting 











GRACOIL Miia 


“One Good Turn-or a Million” Open-Type 
Strap Mounting 















Low Voltage 


/unspormers- 






%& Prove the performance of your product in advance at the a 
design stage. Simply arrange for delivery of a production ZL oa) a 
sample “Gracoil’’ Transformer built to your exact specifications. hee alittle lean 


Put it through gruelling tests. Check its superior performance. 
Compare your sample “‘Gracoil” Transformer on every point. Be W : N D | N GS 
convinced that with “Gracoil’’ you are using the best unit 

obtainable to make your product more saleable, eliminating 
costly ‘servicing’. Each unit that follows with your quantity Coil Assem- 
order of “Gracoil”’ Transformers will perform just as efficiently 
as your production sample. Each unit will be equipped with 
famous “Gracoil’ windings expertly wound, finished, shaped 


and proofed against weather, moisture and wear with wax or Field e Choke 
varnish IMPREGNATIONS OF THE HIGHEST QUALITY. Write Balance e In- 


today. duction e Magnet « Reactance 


blies include: 
Armature 





Za) te Open-Type (Strap or bracket mounting) %& Half-Shell (1 or 2 shells) Timing ¢ Relay ¢ Solenoid 
* Fully Enclosed *& Filament * Audio * Filter Reactors veneenEe Spee © wend to 






exact specifications. 






*& Isolation * Step-Up %* Step-Down %* Special Transformers 
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FOR YOUR INFOR| __ | ATION 


Lighten your lighting problems 


Lighting takes on new beauty and utility in versatile Monsanto plastics. These 
successful lighting applications using Monsanto plastics suggest their wide range 
of physical properties and sales advantages . . . at lower costs, too. If you are 
designing new lighting equipment or re-styling current models, look into the 
advantages of Monsanto plastics. 


FOR WALL PLUGS such as this unusual design 
which eliminates need for stripping insulation from 
the wire and makes its own contact, Resinox is 
ideal. Molded and Sold by Waterbury Com- 
panies, Inc., Waterbury, Conn. 


STURDY, colorful Lustron, which can be readily 
molded for unusual shapes and decorative de- 
signs, was first choice for this lamp base. Molded 
by South Gate Tool Engineering, South Gate, 
Calif. For Excello Plastic Products, Los Angeles. 


DURABLE Resinox, Monsanto's tough thermo- 
setting plastic is specified for this bullet-shaped 
lamp for long-time service on the headboard of 
beds. Molded and Sold by Eagle Electric Manv- 
facturing Co., Long Island City, N. Y. 


LIGHT WEIGHT Lustron was selected for this 
large “egg crate” lighting fixture, which is easily 
molded, economical and nonshattering. Molded 
by Beco Plastic Co., Chicago. For Leader Electric 
Mfg. Corp., Chicago. 


ECONOMICAL, providing more units per dollar 
Lustron is exactly suited for light weight, smartly- 
designed units like this clip-on lamp for reading 
abed.-Molded by the Vichek Tool Co., Cleveland 
For Stapleton Industries, Inc., Cleveland 14, 


GOOD ELECTRICAL PROPERTIES make Lus- 
trex a perfect choice for this plug cap with blades 
that can be removed for easy attachment to cord. 
Molded by National Products Co., Kansas City. 
For the Sta-Tite Manufacturing Co., Kansas City. 


HEAT RESISTANT Lustrex, Monsanto's improved 
thermoplastic enables these lamp shades... de- 
signed to fit close to the bulb ... to withstand heat 
from a 75 Watt bulb. Molded and sold by Rogers 
Plastics Corp., P. O. Box 409, Springfield, Mass. 


EASILY COMBINED WITH METALS or other 
materials, Lustron forms the base and shade of 
this handsome fluorescent desk lamp. Molded by 
the Molded Insulation Co., Philadelphia, For 
Standard Business Machines, Chicago, 


CLEVER DESIGNS are neotly executed with 
Monsanto plastics . . . this child's night lamp of 
Lustron, for instance, It is colorful, transparent, 
durable, and easily-molded into unusual shapes. 
Molded and Sold by All Plastics Corp., Avon-By- 
The-Sea, N. J. 








NEWS ABOUT PLASTICS FROM 
MONSANTO CHEMICAL COMPANY 





SAWDUST + RESINOX PHENOL FORMALDEHYDE 
EQUALS NEW BUILDING MATERIAL 


Sawdust is “Gold Dust” 
as new construction material 


Tough, Light-Weight Composite Created with Resinox Binder 


Sawdust is taking on new shape... as a strong, light-weight, econom- 
ical replacement for lumber in woodworking and construction fields. 

Combined with Resinox, a thermosetting resin, waste sawdust is now 
low-pressure molded into low-cost building material. Already success- 
fully employed on some jobs that formerly used lumber, this new com- 
posite has exciting possibilities for many industrial applications. 

Woodwork designers and manufacturers are enthusiastic about its 
utility for millwork, trim, interior decoration fixtures and for uses de- 
manding strength and bulk plus dimensional stability. The non- 
warping, non-swelling material can be sawed, hammered or glued, 
and presents a smooth, easily painted surface. 

Can your business use a new building material? Would you welcome 
a new, profitable use for wood waste? If so, this sawdust composite 
may allow you to get in on the ground floor with a bright idea which 
will mean profit-making savings for your business. Whether you de- 
sign, manufacture or sell goods, here is an interesting new approach to 
an old problem... well worth investigating through the coupon below. 


Lustron) 
Resinox) Reg. U. 8. Pat. Off. 


} 
| 

. MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION < 

ONS AN’ ! ) fs Dept. EMP-5, Springfield 2, Mass. d 

Please send me ( information regatding the use of Resinox industrial resins for the utilization of wood 
€ waste, rr 
CHEMICALS ~ PLASTICS C1 general ffernaton oo thennote rete bade platen, 
* information on [) Lustron () Lustrex [) Resinox. + 
* oa 
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Plastics score rapid growth 
in housewares field 


Use of plastics in houseware products increased 
almost 50% from 1938 to 1946, while in this 
same period overall volume of ma ed 
housewares remained practically constant... an 
indication of the growing importance of this mar- 
ket for producers of plastic products. Total pound- 
age of plastics going into handles and knobs for 
pots and pans together with kitchen utensils such 
@s spatulos and pancake turners jumped 20%, 
while the use of plastics in kitchen utensils alone 
almost doubled, The 60% increase over 1938 in 
plastics used for small electrical appliances re- 
flects the excellent electrical properties of thermo- 


setting plastic compounds such os Monsanto's 
Resinox which has a range of electrical uses from 
household switch plates and junction boxes to 
power plugs and jacks. 





Battery terminal protector 
uses Lustron 


Lustron is ideal for this practical battery ferminal 
protector because it is corrosion free and chem- 
ically resistant to battery acids ... another ap- 
plication where Lustron does a substantial job at 
more units per dollar. Manufactured by the Rem- 
ler Co., Ltd., of San Francisco, Sold by Term- 
Protek, San Jose, Calif. 





Lustron cream separator 
for paper milk containers 


Lustron is tasteless, odorless and acid resistant... 
oll qualities that are a “must” for this novel design 
of a light weight cream separator that can be 
conveniently inserted into paper milk containers. 
Molded by Electric Manufacturing Company, Inc., 
San Francisco, Calif. For J. A. Danielson Company, 
Richmond, California. 


USE THIS COUPON TO BRING YOU PROMPTLY FULL INFORMATION ON MONSANTO PLASTICS 
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the Wagner Fractional Horsepower Motor 


If you manufacture, install, or service compressors, stokers, deep 
freeze units, pumps, or any of a hundred different motor-driven 
appliances—you have a special interest in dependable fractional 
horsepower motors. 


Wagner Fractional Horsepower Motors are the first choice of 
many manufacturers of small machines and appliances. Millions 
of these small-sized, low-priced motors have been in use for years, 
giving troublefree performance and building customer satisfaction. 
Take a tip from these manufacturers and reduce service calls due 
to motor failure by choosing Wagner Motors. More than fifty-five 
years of motor building experience stands behind every motor 
bearing the Wagner name. 


Many types and sizes of Wagner Frac- 
Twenty-nine branch offices, located in principal cities, are ready tional Horsepower Motors are now 


to assist you, without obligation, whenever you have a motor available from stock. 
problem. Write for Bulletin MU-185 for information on the com- 
plete line of Wagner Quality Motors. 


Wagner Electric Corporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO. 


ak SPEARS 
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Consult Wagner Engineers on all Electric Motor Problems 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES - AUTOMOTIVE PRODUCTS - 
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Top: Mechanical Department Laboratories. The 
Screw Machine Laboratory is adjacent to and part 
of the General Laboratory layout. 


Above, and at right: Typical views of students doing 
screw machine set-up, operation and layout work. 


for its co-operative course 
in Screw Machine Technology 


The Rochester Institute of Technology, founded in 
1829, has pioneered in co-operative education for more 
than a quarter of a century. Through alternate periods 
of school and field work, the Institute provides a pro- 
gram of education in which students may correlate 
technical instructions with practical, on-the-job ex- 
perience in industry. 

With active co-operation from the National Screw 
Machine Products Association, the Institute now offers 
a major subject in “Screw Machine Technology.” The 
program meets a real need for technically trained men 
in this field. Students are taught to design screw ma- 
chine tools and cams; to set up and operate turret 
lathes and a variety of single and multiple-spindle 
automatics; to do layout work—and to compute costs 
by approved methods. 

Again, hats off to R.I.T. for its efforts toward better 
screw machine products at lower cost—a goal made 
possible through the use of modern machines, the 
know-how of efficient tooling, and the use of rod stock 
of maximum machinability. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


AN AuagOnoA 





LL users of rod stock will agree that there is usually ONE 
best rod for a specific application. Finding that rod is 
sometimes a problem. If you feel that the practical metal- 
working experience of our Technical Department may be of 
assistance, let us know. We'll be glad to co-operate. 

Listed here are 46 of a large number of Anaconda Copper 
and Copper Alloys manufactured in rod form. They are 
made in all commercial sizes and shapes. Special Shapes in 
rod form are also produced by The American Brass Com- 
pany in copper, brass, bronze and certain nickel silver and 
phosphor bronze alloys. 

Publication B-14 goes into detail on Anaconda Copper 
Alloy Rods. Publication B-3 offers practical suggestions for 
machining. Either one or both of these booklets will be 
mailed on request. aera 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


19 Free Cutting Rod Alloys 


COPPERS 


Leaded Copper—946 
Selenium Copper-—-948 


LEADED BRASSES 


Leaded Commercial Bronze—202 
Hardware Bronze—267 

Leaded Red Brass 30%~205 
Leaded Brass—211 

Butt Brass—229 

Free Cutting Yellow Brass—271 
Forging Brass—250 

Extruded Architectural Bronze—280 


SPECIAL BRASSES 
High Strength ero Bronze—286 
Leaded Naval Brass—612 
PHOSPHOR BRONZES 
Special Free Cutting Phosphor 
Bronze—610 7 m 
Leaded Phosphor Bronze 5%—979 
(Grade B) 
NICKEL SILVERS 
Extruded Leaded Nickel Silver 10% —823 
Leaded Nickel Silver 12%—796 
Leaded Nickel Silver 18%—789 
COPPER-SILICON ALLOYS 


*Everdur—1012 (Leaded) 
Everdur—1014 


27 other Machinable 
Rod Alloys for General 
and Engineering Uses 


COPPERS 


Electrolytic Tough Pitch Copper—100 
Deoxidized Copper—939 


BRASSES 
Commercial Bronze 90%—14 
Red Brass 85%—24 
Low Brass 80%—32 
Yellow Brass—61 
Muntz Metal—66 


SPECIAL BRASSES 


Naval Brass—452 
*Tobin Bronze 
Manganese Bronze—937 


PHOSPHOR BRONZES 


Phosphor Bronze 4%—903 (Grade A) 
Phosphor Bronze 5%—351 (Grade A) 
Phosphor Bronze 8%—353 (Grade C) 
Phosphor Bronze 10%—354 (Grade D) 
Phosphor Bronze—314 

Phosphor Bronze—316 


NICKEL SILVERS 
Nickel Silver 18% —719 
Nickel Silver 18%—724 

*Ambrac—850 

CUPRO NICKEL 
Super Nickel—702 


ALUMINUM BRONZES 
Ambraloy—901 
Ambraloy—928 
Ambraloy—917 

*Avialite—915 

COPPER-SILICON ALLOYS 

*Everdur—1010 
Everdur—1015 


CHROMIUM COPPER—9939 


*Trade-Mark Reg. U.S. Pat. Off. 

















Varglas Silicone Electrical Insulating Tubing and Sleeving 
Lead Wire and Tying Cord 


VARGLAS SILICONE is a sensationally new electrical insulating sleeving and tubing developed by 
our laboratory and pilot plant during the war. It is a product which combines Varglas and Silicone 
to bring revolutionary possibilities to electrical insulation. 


VARGLAS SILICONE is efficient under a wide temperature range...to 500°F. or more in some appli- 
cations, yet remains completely flexible at —-85°F. It has excellent resistance to moisture and lubricating 
oil, is flame resistant and self-extinguishing, and is the strongest of the accepted insulating materials. 


VARGLAS SILICONE, pioneered by VARFLEX CORPORATION, 
is the first combination of these outstanding features: 


1. VARGLAS — Continuous filament Fiberglas — a moisture and fungus proof material which will not 
burn and is chemically inert — strong and flexible at high and low temperatures. 


2. NORMALIZING—Removes binder and organic inclusions from the Fiberglas — improves electrical 
qualities and allows uniform impregnation. 


3. SILICONE HIGH TEMPERATURE RESIN —Which has a natural affinity for the Fiberglas, 


renders it abrasion-resistant, flexible and non-fraying. 


VARFLEX CORPORATION, manufacturers of electrical insulating tubing and sleeving, are 


insulation specialists. If you require special insulation, write us about your problems. We will gladly 
quote on your individual requirements or ASTM specifications. We have a complete line of sleeving 


and tubing, based on Fiberglas, cotton, and extruded plastics. 


7 Varflex invites you to test these free samples 
of Varglas Silicone in your own plant or labora- 


tory. 


Gust Clipe this coupon! Y 
VARFLEX CORPORATION 


309 N. JAY ST. ROME, N. Y. 
eee 










Please send me folder containing free samples of Varglas Silicone products. 


I SS 59 5:5 ea seb nhs bo: eee e wes Gan Gectuae wed ole cates eres een 
PN cc ore toda ud cade chy dade wena. peat kes eek bat voaeeheae 


It's yours on 
request ! 






VARFLEX CORPORATION, 309 N. JAY ST., ROME, N.Y. 
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It’s simple when a recording chart is operated by a Telechron syn- 
chronous electric instrument movement. A thermometer or any other 
recording instrument will write an accurate performance story. 


Telechron instrument movements are adaptable to almost any 
recording device. They’re used in the medical field for charting cardio- 
graph and metabolism tests . . . in industry for temperature and flow 
charts and a wide variety of industrial processes. They actuate either 
lineal or circular charts. Their perfect synchronism allows direct com- 
parison of any number of instruments. Terminal shaft speeds range 
from one revolution in five minutes to one in 30 days. 


Aceuracy and dependability are assured by the Telechron motor 
used to drive these instrument movements. This is the motor that is 
used so widely to power general-purpose time switches, cycling timers, 
automatic controls, and other industrial timing and recording devices. 
It’s precision-built and lubricated by Telechron’s exclusive oiling 
system to give long service and keep maintenance costs low. 


Telechron motors are made by the largest producer of synchronous 
electric motors and timing devices for over 25 years. And every one 
is Underwriters Laboratories approved. Telechron application engi- 
neers are always glad to discuss your timing and control needs. Write 
Motor Advisory Service, Dept. H, Telechron Inc., Ashland, Mass. 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


see|our 
CAT 


jn 
tamale: 
for PRODUCT DESIGmERS 


Telechron motors are now 
being used for: 


Stoker, Oil Burner and Temperature Controts 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


ZA 
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SYNCHRONOUS MOTORS 
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The right material for your job 





How to Save 2 Ways with an Engineering Service 
that Always Gives You Unbiased Recommendations 


First, you save production hours and dollars 
because you can be sure of getting electrical 
insulating materials that are ‘right for your jobs.” 
That's because Continental-Diamond makes a 
complete range of products with the physicals 
you want. Instead of having only one, two, or 
three materials to recommend, C-D offers you a 
choice of five different insulating materials sub- 
divided into grades or combinations of grades to 
fit your specific applications. Thus, you stand a 
much better chance of getting the one material 


that will reduce fabricating costs and improve 








BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 « 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 








product performance because it's right on the job. 
Second, you save time and effort because you 
have a convenient, ‘‘one-stop’’ source for all your 
electrical insulating needs. To give you fast, com- 
plete shipment, large stocks of every C-D product 
are constantly kept on hand. And, if you request it, 
trained C-D technicians can give you practical, 
personal help that can lead to better, lower-cost 
applications. Save two ways, today. Call or drop 
us a line for anything you need in the way of 
top-quality electrical insulating materials. 








SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


¥ . 
| yontinental Lary, FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 191]—NEWARK 15 ¢ DELAWARE 








MIGHTY Midget! 


Despite small size 
handles 30 amps.! 


t's the mew ADLAKE ‘se 
No. 1110 RELAY 


Thirty amps. is a big load, but the new Adlake No. 
1110 Relay is rugged enough to handle it. It is small 
enough to fit in one hand, yet it makes and breaks 
30 amps. easily, and with low operating current. 


Like all Adlake Relays, No. 1110 is hermetically U SES: 
sealed against dust, dirt, moisture and oxidation; 7 
mercury-to-mercury contact prevents burning, pit- d i 
ting and sticking; it’s silent and chatterless, abso- © power circuits 
lutely safe and requires no maintenance. And it’s l 
cushioned against impact and vibration. * motor controls 


Both contact and coil leads are fastened to the e heater controls 
terminal posts. Block is equipped with compression : 
type terminals to simplify installation. e traffic controls— 
Write today for free, illustrated Adlake Relay and a host of others 
folder, giving full details on No. 1110 and other new 
Adlake Relays. Address: The Adams & Westlake 
Company, 1108 N. Michigan, Elkhart, Indiana. 


a. 


TRADE MARK 


me Adams & Westlake <omrany 


Established 1857 « ELKHART, INDIANA « New York * Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, load and Control Circuits 
ELECTRICAL MANUFACTURING 





Ke can eliminate many assembly problems if you specify 
a varnished tubing that does not fray during assembly opera- 
tions. Fraying not only slows production but is a source of 
electrical trouble. Dieflex varnished tubing products are noted 
for their ability to be cut evenly and cleanly, to return to 
roundness after cutting, and to withstand handling and the 
rough usage of product assembly without back-raveling or 
fraying. They save you assembly time and cut your costs 
because you won’t need to do the same job twice. 

Dieflex varnished tubings and saturated sleevings of finely 
braided cotton or inorganic glass fiber have this non-fraying 
characteristic in all grades and sizes. In addition, all Dieflex 
products have extreme flexibility, high dielectric strength, 
smooth inside bore, excellent push-back quality, and many other 
superior features. You can’t go wrong when you specify 
Dieflex on every job. 


RU Vale 


MANUFACTURERS CORPORATION 


*CHICAGO 6 @ 565 W. Washington Bivd 





MILWAUKEE 2 *CLEVELAND 14 
312 E. Wisconsin Ave a ERIS 
f Ave., N.E 
DETROIT 2 erect! 4 1 
; DAYTON 2 


15 Lawrence Ave 


1315 Mutual Home 
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DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Tubings 

VTA Grade B-1 Standard Grade Varnished Tubings 

VTA Grades C-1 and C-2 Heavily Coated Saturated Sleevings 

VTA Grade C-3 Lightly Coated Saturated Sleevings 

Heavy Wall Varnished Tubings and Saturated Sieevings 
MADE WITH BRAIDED GLASS SLEEVING BASE 

VTA Grade A-1 Magneto Grade Varnished Fibergias Tubings 

VTA Grade C-1 Extra Heavily Saturated Fibergias Sleevings 

VTA Grade C-2 Heavily Saturated Fibergias Sleevings 

VTA Grade C-3 Lightly Saturated Fibergias Sieevings 

Silicone-Treated Fiberglas Varnished Tubings and Sleevings 





IMC Representatives 
PEORIA 5101 Heinz Court © MINNEAPOLIS 3—1208 Harmon Place 


Authorized Distributors 


INSULATION and WIRES INCORPORATED 


St.Leovis 3,Mo. e@ Atlanta,Ga. © Boston 20, Mass. 
Detroit 2, Mich. © Houston 2,Tex. « New York 7,N.Y. 


TRI-STATE SUPPLY CORPORATIONS 
Los Angeles 13, Cal. © San Francisco 7, Cal. © Seattle 4, Wash. 


CARBON and GRAPHITE SPECIALTIES 


Carbon and Graphite have been termed “the most flexible of 
Mother Nature’s materials”... and for more than two decades, 
Stackpole has been proving the accuracy of this statement as 
applied to engineering problems involving friction, temperature, 
arcing, corrosion, shaft sealing and other related factors. 
Stackpole will be glad to work with you and your organization 
on any specific problem which carbon, graphite or powdered 
metal specialties might help solve. 


STACKPOLE CARBON COMPANY «- ST. MARYS, PA. 


Far more than being a mere catalog, the Stackpole 
CARBON SPECIALTIES BOOK contains a wealth 
of detailed information that should prove invaluable 
in helping you evaluate the unique possibilities of 
. ¢catbon, graphite, and powdered metal materials in 
solving a wide range of engineering and production 
problems. Write for your copy today using your 
company letterhead. Ask for Booklet No. 40. 
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Perhaps you’ve heard claims that powder metallurgy is 
a “cure all” for every parts problem. 


You haven’t heard them from Moraine Products. 


We’ve taken the realistic approach that metal powder 
parts must be competitive in price, properties and per- 
formance before they can do a manufacturer any lasting 
good. And our broad manufacturing experience tells us 
that there are still plenty of parts where powder metal- 
lurgy doesn’t fill the bill. 


On the other hand, we can point to a growing list of satis- 
fied customers who use metal powder parts by Moraine 
in large volume. They depend on Moraine Products for 
finely finished parts, built to close commercial tolerances, 
possessing adequate physical properties for the appli- 
cation. And their savings in cost are considerable. 


Why not look into itP You’ll get a straight answer from 
Moraine Products. 


Note on Property Specifications 


We stated that metal powder parts must be competitive 
in properties. Now we'll point out that specifications 
often call for higher properties than the application 
requires. Metal powder parts with lower physicals than 
parts formerly used are giving better performance 
results for many of our customers. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 
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METAL POWDER PARTS...BY MORAINE 








PLASTIC CASE PLASTIC END CAP MOUNTING BRACKET 


Mallory was first to standardize the de- 
sign of the AC Motor Starting Capacitor. 


Start Your Motor the Modern Way 


The external cardboard insulation on old style aluminum can capacitors gives 
little assurance of trouble-free operation, especially in humid applications. This 
Mallory AC Motor Starting Capacitor has a moisture-proof case which eliminates 


insulation difficulties. 


Available as optional items for quick, low-cost assembly, the 


plastic end cap and bracket pictured with the capacitor also do ge Sen eee 


away with the cumbersome array of hardware formerly required. 


This new form of mounting provides a splash-proof, attractive, 
° ° wer eat ee s 
sturdy assembly commensurate with fine motor design. ng caracliten 


to 
cates reeen Cae 
cae ewe Serene 

nt 


Mallory AC Motor Starting Capacitors may also be used with cur- 
rent mounting hardware, size for size with aluminum can types, 
until redesign has been accomplished. For further mechanical 
and electrical data, ask for Form #746-E illustrated at the right. 


: ne ‘ Pictures, drawings, electrical char- 
Sel ad &co Inc ‘. acteristics—everything you want 


to know about Mallory AC Motor 
Starting Capacitors. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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NOW ALUMINUM CAN BE EASILY 








ERAL PLATE 
CeCEPCOMER 


(COPPER ON ALUMINUM) 





Reduces Costs...has high Electrical 
Conductivity...is light in weight 


General Plate Laminated Metal, Alcuplate (copper on aluminum) is a per- 
manently bonded metal which has no voids, oxides or compound inclusions. 
The copper of this laminated combination provides excellent. electrical 
conductivity, while the aluminum gives lightness in weight. In addition, the 
copper layer has the same properties of solid wrought copper, consequently 
there is no porosity or brittleness. 


Alcuplate can be fabricated by stamping, drawing or forming. The great 
malleability of Alcuplate permits its use in the manufacture of many fabricated 
parts from work-hardened rather than annealed or dead soft materials. 
Alcuplate is easy to solder, permits manufacture of light weight contacts 
without sacrificing conductivity. Copper surface of Alcuplate permits 
superior finishes than obtainable on aluminum. 


Write for information and engineering assistance today. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation, 405 FOREST ST., ATTLEBORO, MASS. 





ALCUPLATE | 


GENERAL PLATE 


ALSIPLATE 


(SILVER ON ALUMINUM) 


liven Wein 


“LU MIN, 


Alsiplate is a laminated combina- 
tion of fine silver on aluminum. Its 
mechanical properties are similar 
to Alcuplate. The well known prop- 
erties of fine silver make this 
material suitable for various elec- 
trical and jewelry applications. Al- 
siplate is also available with silver 
bonded on both sides of aluminum. 





SOLDERED! 


KLIXON 
PROTECTORS 


Provide Dependable Burnout Protection 


Built-in as an inherent part of a motor, a transformer, solenoid 
or variable voltage transformer, a Klixon Protector assures safe, 
positive protection against overheating and burning out of the 
equipment. 

All you have to do to get this worthwhile protection is to spe- 
cify that the manufacturer of the particular type of equipment 
includes built-in Klixon Protectors. The additional cost is excep- 
tionally low and pays dividends over and over by eliminating 
burnouts, costly repairs and replacements. And because Klixon 
Protectors are built-in by the manufacturer, they are matched to 
the thermal characteristics of the equipment, assuring positive 
protection. Specify and insist that the motors, transformers, sol- 
enoids and variable voltage transformers have Klixon Protectors. 


SPENCER THERMOSTAT COMPANY, 105 FOREST STREET, ATTLEBORO, MASS. 


CLICK... ! 


When temperature within the 
equipment reaches danger point, 
KLIXON Protector snaps the 
power “OFF” preventing burnouts. 


ZY 
N 
When the equipment cools to safety, 
the Klixon Protector snaps the pow- 
er ‘‘on”’ automatically if the auto- 
matic reset is specified... or when 
the reset button is pushed when 
manual type is specified. 








/ 
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“KEY PEOPLE’- When You Need Steel 


Ryerson’s function is not only to supply your steel, but 


to deliver it on time. From the moment the Ryerson 


switch-board flashes your incoming call until the steel is 
laid down in your plant, a corps of helpful, intelligent 
employees well-trained in the Ryerson ‘‘Immediate 
Steel”’ tradition are at your service. 

The likeable young women at the switch-board, 
phone-order salesmen, dispatchers, crane operators, 
skilled warehousemen who cut, shear and shape stock 
sizes to fit your specification, truck drivers—all of them 
are key people at Ryerson—key people in your service, 
when you need steel! 





JOSEPH T. RYERSON & SON, INC., Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, 
Cleveland, Pittsburgh, Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles 


RYERSON STEEL 


In spite of shortages, we are putting forth every effort 
to serve all Industry to the best of our ability. Natu- 
rally, many sizes and certain products are out of stock. 
However, for the most part you can depend on Ryerson 
for immediate shipment of a wide range of steel products. 


PRINCIPAL PRODUCTS 


Bars—hot and Cold rolled Mechanical Tubing Tool Steel 
alloy steel Boiler Tubes and Fittings Wire, Chain 
reinforcing Allegheny Stainless— Bolts, Rivets 

Structurals sheets, plates, shapes, Babbitt 

Plates— bars, tubing, etc. Metal Working Tools 
Inland 4-Way Floor Plate Sheets and Strip Steel & Machinery, etc. 
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BE IN THE KNOW 
ON GLOW... 


General Electric glow lamps are 
ideal as indicators. Their orange- 
red glow is high in visibility, low 
in brightness. They resist shock 
and vibration, give exceptionally 
long life, and*consume as little as 


1/25 of a watt. 


Analyzer uses glow lamps 
to indicate voltages. 


Glow lamp signals when 
heat is just right. 


Blown fuses are quickly spot- 
ted by built-in glow lamps. 


Built-in glow lamp makes 
switch plate easy to find. 


HAVE THE FACTS 
ON FILAMENT 


A little G-E miniature filament lamp 
can make your product shine in lots 
of ways! They give you just a tiny 
spot of light or a lot of illumination. 
You can use them for delicate serv- 
ice or heavy duty. 


ites crmsemnetensenserten eer 
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Small G-E lamp lights dial 
of weighing machine. 


Lighted compact carries 
battery and bulb. 


SSS 
Little headlights add real- 
ism to toys. 


Decorative panels lighted 
by miniature lamp. 


G-E miniature lamps are made in more than 1000 different 


General Electric makes a complete line of neon glow lamps, in . & 
a wide variety of miniature bulb sizes, 1/25-watt to 3-wotts, ' ’ types and sizes. From 0.08 watts to over 100 watts. Screw 
', \\ — and bayonet bases. 


screw and bayonet bases. 


WANT TO KNOW MORE? For free copy of book- G E L A M PS 


let, “Big Jobs for Little Bulbs’’, call your 
nearest G-E lamp office, or write to General 


Electric, Div. 166-EM-5, Lamp Department, 
Nela Park, Cleveland 12, Ohio. GENERAL @ ELE CTRIC 
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finer and less expensive copper to ' 
metalworking requirements better. 


Today. . _ an entire century's experience in 
meeting your demands and the demands of a 
progressive America lie behind the Hussey 
Copper and Brass products you use. A com- 
plete. warehouse distributing organization 
servingiall principal industrial cities has been 
built to serve you better and faster. Modern- 
ized, fully electrified, expanded manufac- 
turing facilities haVesincreased production of 
Hussey Copper for you in the last ten years 
by manyfold. 


Never in Hussey’s 160, sar Nine Salbint- 
duction been so great nor quality of product so 
distinctively excellent as today. Make a note 
to share with Hussey the benefits of 100 years’ 
“know-how” in copper and brass. See your 
nearest Hussey Warehouse for service! 





Cc. G. HUSSEY & CO. 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 


Hussey Warehouses 
Carry Stocks of Copper and Brass Preducts for Prompt Delivery 







WAREHOUSES 


e PITTSBURGH 
2850 SECOND AVENUE 


e NEW YORK 
140 SIXTH AVENUE 
e PHILADELPHIA 
1632 FAIRMOUNT AVENUE 


5318 ST. CLAIR AVENUE 


e CHICAGO 
210 SO. JEFFERSON STREET 


e CINCINNATI 
424 COMMERCIAL SQUARE 


e ST. LOUIS 
1620 DELMAR BLVD. 








A. 0. SMITH 


gets top quality 


HIGH OUTPUT 


with LAKE ERIE Hydraulic Press 


THE A. O. SMITH Corporation of Milwaukee, 
Wisconsin report that the Lake Erie Hydraulic 
Press in their Kankakee plant meets every 
expectation. In their own words, “It is an 
excellent press for heavy materials and it 
is easy to set up and operate. Rate of pro- 
duction and quality of parts are gratifying.” 
Today, leaders in metal forming such as 


A. O. Smith Corporation are taking advan- 
tage of the efficiencies possible with these 
newer hydraulic presses. They are enjoying 
increased production, improved product 
quality and lower unit costs. Why not consult 
Lake Erie about the possibilities for hydraulic 
press applications in your production. No 
obligation whatsoever. 
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| PERMAGLAS automatic 
lath all ios 

tured by A. O. Smith Cor- 
| poration has glass-lined 

tank, Fiberglas Insulation 
| and many other new fea- 
tures. Tank ends and covers 
| ~ are efficiently produced on 
fee ke) oe Ze lce age 


¢ 
| TWO MEN OPERATE 
the press. One man feeds 
elolar MLM lile MEUM ita 
moves them. Water heater 
Mel aml ele Mole Me oleele lta te) 
| at the rate of 237 per 
| hour, base plates at the 
rate of 259 per hour. 


oOQYTrvro- 
ILLUSTRATION SHOWS 
various water heater tank 
pieces produced and op- 
erations performed. The 
ele Me ee Meco 
easy to set up and oper- 
ate, and forms heavy 
material (%” sheet steel) ; 


with ease and precision. 






LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 





General Offices and Plant: 
878 Woodward Avenue, Buffalo 17, New York 
OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 


oe. = 


LEADING MANUFACTURER OF HYDRAULIC PRESSES—ALL SIZES AND TYPES— METAL WORKING...PLASTICS MOLDING 
FORGING...METAL EXTRUSION....PROCESSING....RUBBER VULCANIZING...STEREOTYPING...SPECIAL PURPOSE 


800-TON LAKE ERIE 
hydraulic downstroke 
housing type press pro- 
ducing woter heater tank 
parts in the A. O. Smith 
Corporation plant in 
Kankakee, Illinois. This is 
one of many Lake Erie 
Hydraulic Presses oper- 
ated by A. O. Smith. Press 
is a self-contained, single 
action model with a 125- 
ton cushion. Working 
space measures 50” right 
to left and 48” front to 
back. The main ram has 
a 60” stroke and the cush- 
ion ram a 15” stroke. The 
daylight opening is 60”. 
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Maybe We’ve Got the Combination 
to Your Moulded Plastic Job 


Tuere’s no “Open Sesame” to a new moulding problem. 
Getting results takes the same old patient hunt for 
the proper combination—in every function from design 
and engineering right through mould-making, moulding, 
finishing and the rest. 

But there’s this bit of magic that still works. Knowing 
these problems . . . having solved similar puzzles before 
. . . experienced moulders are liable to get there quicker. 


And with methods that have been tried and proved. 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, O. 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 ° Detroit, Randolph 5214 
Los Angeles, Prospect 7503 ¢ Dallas, Lakeside 1022 
St. Louis, Rosedale 3542 © Toronto, Canada, Adelaide 
1377. EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 


So look a little deeper than the price tag on your 
moulder’s bid. Experience like ours —a reputation like 
ours — experienced personnel and a complete, self-inte- 
grated plant like ours—these things mean we'll quote 
a fair price on a job you can depend on quality-wise, 
cost-wise and delivery-wise. 

We’re interested in your business, if either compression, 
transfer or plunger moulding will do the job. May we send 
a sales engineer? 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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Spend a tew cents... 


$$$ $ 


save many dollars! 


In designing any machine or mechanism or 
product in which there are bolted assemblies 
specify spring washers —to insure tightness 
under vibration. Looseness costs money. 


And if you overlooked these safety devices 
when you designed — redesign now. It always 
pays to use powerful, long-range Kantlink 
Spring Washers. They maintain the pressure 
you put on your bolted assemblies. 


Remember, nuts don’t turn on their bolts 


while there is pressure on the threads. Other 
parts of your assemblies will wear loose in- 
evitably; and that’s when the live spring Kant- 
links expand to hold all parts tight longer. 
The powerful expansion of live spring Kant- 
links under the wear of vibration saves count- 
less dollars that would otherwise loosen and 
rattle away. 


There is no substitute for a spring washer. 
Write today for descriptive folder. 


Originators of 


Pe ee ee 


Newark 5, New Jersey Milwaukee 2, Wisconsin 
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YOu’LL find the answer to all your magnet wire problems at 

Auto-Lite’s big Port Huron plant. Quality wire of every shape, 

size, type and insulation can be had to meet your requirements. 

Auto-Lite engineering know-how, research and long experience 

have built Auto-Lite’s world-wide reputation for fine products. 
Auto-Lite’s Magnet Wire Catalog, packed with useful infor- 

mation, NEMA specifications, simplified 

charts and other useful data is now available. 

Executives and engineers should have this 

valuable catalog for ready reference. Write 

on your company letterhead to 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 


Sarnia, Ontario Port Huron, Michigan 
Tune in the Dick Haymes Show for Auto-Lite, 
Thursdays, 9:00 P. M.—E.T. on CBS 


AUT O-LITE wize:cxue 
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Industrial Electron Tubes Are Here 


EFINITE steps have been taken in recent 
months to provide electron tubes espe- 
cially designed for industrial application, Ex- 
cept for the special tubes designed for wartime 
service, this is the first commercial attempt to 
supplant standard radio receiver tubes in elec- 
tronic instruments and in various types of 
control. The chief objectives sought are more 
rugged construction, longer life, more stable 
operating characteristics, and less variations in 
them between tubes. 

Elsewhere in these pages there is a detailed 
report of a conference on electron tubes for in- 
strumentation and industrial use that brought 
to a head a study begun over a year ago by the 
American Institute of Electrical Engineers. 
This forum permitted a frank exchange of 
views between tube makers and tube users. 


AS-FILLED thyratrons capable of carry- 
ing tens of amperes and ignitrons capa- 
ble of passing thousands have always been 
strictly industrial types. But by and large up 
until now standard radio receiver tubes have 
been used as components in laboratory and 
industrial instruments, electronic motor drives 
and other types of industrial controls like 
resistance welder timers. They were used be- 
cause they were readily available and the huge 
volume produced each year made them rela- 
tively inexpensive. Besides, the millions of 
radio receivers in use assured the continued 
production of these standard types. 


HE survey undertaken by the AIEE was 

intended to analyze the market for special 
industrial tubes selling from $2 to $10 each 
and to define the limits of variations in all 
important characteristics. The principal instru- 
ment makers and users were asked to define 
their specific needs. Among other things, they 


indicated they wanted a minimum of 10,000 
hours of life and a 10-year notice of with- 
drawal of a tube from the market by the 
manufacturer. 

The reaction from the manufacturers has 
been varied. They protest the 10-year with- 
drawal notice as being economically unfeas- 
ible, and point out the higher costs involved 
in providing special tubes in small quantities. 
The $2 industrial tube seems to be a dream 
unless a single manufacturer were to absorb 
the entire market, 


HE total market potential revealed by the 

survey is open to question. The field cov- 
ered was limited to electronic instrument 
manufacturers, government and educational 
laboratories and “other interested groups,” 
comprising some 900 in all, from whom a 
“good response was obtained.” It is not certain 
what the demand for ruggedized tubes is out- 
side the instrument field. Half of the proto- 
type tubes covered in the survey are used as 
control elements in electronic motor drives 
and in welding sequencing controls, and there 
are many other industrial applications where 
rectification, detection, amplification and volt- 
age regulation are involved. 

Despite the skepticism of some tube manu- 
facturers, at least one of them has taken the 
initiative in bringing out three types of tubes 
especially designed for industrial service and 
with a minimum life expectation of 10,000 
hours. Except for limits on transconductance 
values, the range of electrical characteristics is 
identical with hypothetical tube specifications 
drawn up by the AIEE Joint Subcommittee on 
Electronic Instruments. It appears, therefore, 
that industrial type tubes are here and that 
more types will be offered as the demand 
makes itself known. 






TH Analysis as a Basis for 


The author, especially qualified to discuss the advantages 


of electronic types of control, shows that an analysis of 


load characteristics often indicates other means to be 


preferable. 


controller, we are impressed with what this age 

of science has brought us. We note that a single 
knob controls the motor speed at constant horsepower and 
also at constant torque. But instead of wondering how 
we ever got along without such a device, we should ask 
ourselves if we ever saw a machine that required such a 
peculiar power characteristic to drive it. And if we do 
ask ourselves this question we will probably find that we 
know very little of how the power requirements of the 
most common machines vary with their speed. 

Not until we fully understand the effect that speed 
itself has on the power required to drive a machine are 
we in any position to evaluate the unusual features of 
electronic control. To this end we must first study the 
basic relationships between speed, torque and_ horse- 
power, and how these vary with each other and with 
different kinds of machines. 

There are two things to keep clearly in mind. The first 
is that the load on most machines can fluctuate over wide 
limits while the speed remains essentially constant, and 
the second is that if the speed is changed either the 
torque, or horsepower, or both, must change. 

In the first case it is proper to say that torque is an 
independent variable. Drills and grinders are good ex- 
amples of machines where the power requirements vary 
from zero to maximum, or anywhere in between, as the 


WV cen we read a description of an electronic motor 


Summary 


The economics of any system of variable-speed control 
depends on the relationship between speed and torque, the 
operating range to be covered, the actual speeds and 
horsepower required, together with many other factors. For 
the proper selection of a motor and a means of controlling 
the resultant speed, whether electrically or mechanically, 
it is necessary to segregate these factors and to evaluate 
them both individually and collectively. This article is de- 
signed as an introduction to this subject. It consists of a de- 
tailed discussion of the factors most commonly involved, an 
example in selecting the motor and control for a particular 
machine, and a number of case histories of inquiries for 
electronic motor control, some of which were better served 
by other arrangements. Only those drives with which elec- 
tronic drives normally compete are considered. 


RICHARD P. BALLOU 
Chief Engineer 
Federal Electric Products Company 


work passes through them. For example, a drill press is 
operating at 800 rpm; until the operator brings the drill 
in contact with the work there is no load and the motor 
supplies only the friction losses of the machine; finally. 
when the drill begins to cut, the torque, and hence the 
horsepower, will depend on how hard the operator presses 
the drill against the work. 

The relationship between horsepower, torque, and 
speed, is given by the equation: 

hp = torque x speed* 

With respect to this equation there are again two 
things which must be clearly distinguished from each 
other: In one case we have a type of load in which the 
torque is a function of the speed and changes by virtue 
of the speed change. A fan is an example. The other cas« 


*If torque is expressed in lb-ft, and speed in rpm, their product must be multipliec 
by 0.00019 to give hp. 


Motors are made with the three conventional speed-load 
characteristics shown. 
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the Selection of Motor and Drive 


is a load in which the torque is more or less arbitrary. 
The torque is not really a function of the speed as such, 
but both the speed and torque are functions of some other 
variable. A relationship then exists between torque and 
speed for optimum performance, but this relationship 
need not be rigorously adhered to if it is permissible to 
sacrifice some other operating parameter, such as effi- 
ciency. A drill-press is an example, since less than op- 
timum torque at a particular speed will result in longer 
time being required to perform the operation. 

Again, referring to our equation 

hp = torque x speed 
we should observe that this is a classical equation and is 
always fulfilled. Hence, if any one factor in it is changed, 
one or both of the others must also change. This leads 
to the three conventional classifications of drives based 
on what does, or does not, change. These are: 

1. Constant horsepower. The motor produces the same 
horsepower at all speeds; the torque therefore varies 
inversely with the speed. Such a condition can exist only 
over a finite range. The motor size is large and cost high, 
being based on its hp rating at the lowest speed. 

2. Constant torque. The motor produces the same 
torque at all speeds; the horsepower therefore varies 
directly with the speed. The motor size is conventional. 
3. Variable torque. The torque varies directly with 
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the speed, and the horsepower therefore as the square 
of the speed. Since the power falls off rapidly at the lower 
speeds, there is no cooling problem and the size may, 
in some cases, be even less than that of a constant-torque 
motor. Unlike the first two, this is not an inherent char- 
acteristic of a d-c motor. 

We could write these relationships as equations, saying 
that the horsepower varies as the zero, first, and second 
power of the speed, s, thus: 


(1) hp varies as S® 
(2) hp varies as S? 
(3) hp varies as S? 


The equations themselves make us wonder if there 
are not other relationships, and only casual observation 
shows us that there are. For example, a d-c generator 
supplies power to a load consisting of a thyrite resistor. 
The current varies as the fourth power of the voltage, 
which in turn varies directly with the speed of the gener- 
ator. Since power is the product of voltage and current 
we have the condition where 


hp varies as S® 


Similar relationships can be obtained without the use of 
thyrite ; for example, by driving a number of generators 
from a common shaft, connected so that each supplies 
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(Left) —Mixing machines have a wide variety of speed-power characteristics, of which two extremes are indicated. Motor and drive 
selection require additional data. (Right)— Lathes and drills have an inverse speed-power characteristic such as this. It is obviously 


not correct to class them as constant-horsepower loads. 


the field of the next, any relationship from S* to S” can 
be obtained. 

On the other hand we may also inquire into the mean- 
ing of such equations as these: 

hp varies as S"} 
hp varies as S~* 
hp varies as S°5, etc. 

Here we note that whenever the exponent is zero, or 
negative, a discontinuity must exist, for the equation is 
otherwise indeterminate for the condition of zero speed, 
since motion is required for work and horsepower is the 
rate of doing work. However, such zero and negative- 
exponent relationships are perfectly possible over finite 
speed ranges. One way would be to have the summation 
voltage from several exciters bucking a fixed voltage used 
for generator field excitation. Of practical significance 
is the load represented by a drill press. As the drill size 
is increased, the horsepower is increased and the speed 
decreased. Over a practical range the relationship is ex- 
pressed very well by the equation! 

hp varies as S*'-* 
from which it is seen that the motor horsepower should 
bear at least a linear inverse relationship to its speed. But 
since we do not know how to design a motor with this 
characteristic we must meet the requirement at the ex- 
pense of size and efficiency with an “‘oversize’’ motor 
(one large enough to produce the necessary power at the 
lowest speed—many times oversize at the highest speed ). 
Since it is well known that a motor, either a-c or d-c, 
of a given size will produce a power output very nearly 
proportional to its speed, the smallest motor, physically, 
is obtained by determining the power required by the 
load at its lowest speed, designing the motor for this out- 
put at the highest practical speed, and connecting the 
two by a torque-multiplying speed-reducer (gears or 
pulleys). Since the motor is now operating at top speed 
and the load at minimum speed a change in load speed 
can be made only by changing the gear ratio, which 1s not 
always practical. A satisfactory compromise for reason- 
able speed variations can be had by selecting the motor 
for the rated horsepower at a lower speed and operating 
it from base speed upward. Economic and engineering 
considerations impose a limit of about 4:1 on this range 


1This is strictly an empirical equation, derived from handbook data of optimum 
speeds for different drill sizes in substantially the same material, for speeds -below 
1800 rpm. 
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with d-c motors or 8:1 with a-c multi-speed motors 
having 4 speeds. ( Under certain conditions the d-c motors 
can also be operated up to 8:1.) 

In the case of a d-c motor, operation above base speed 
is at constant horsepower by field-weakening, where the 
usual limit is 4:1. The reason for this limitation is that 
armature reaction becomes comparable with the field 
strength when the latter is reduced below 25 per cent oi 
normal, so that the motor is unstable and may run away 
with a light load or stall with a heavy load. This could. 
of course, be remedied to any desired extent by designing 
a special motor having a very large air gap and a very 
substantial field mmf, even at low values of flux. How 
ever, there is a more attractive alternative, and that is to 
use a standard motor of greater size and cost ; this motor 
will have a higher horsepower rating and speed reduction 
can be obtained by armature control at constant torque 
This answers one question asked at the beginning of this 
article—why we have a motor operating over a constant 
torque, constant-horsepower range when we do not have 
a load with this characteristic. 

The economic considerations of producing high torque 
at low speeds without the use of a torque multiplier can 
be illustrated by this table of costs for a 1-hp, adjustable 
speed, shunt motor according to its base speed : 


Base speed, 
rpm Price? 
re jc Sy ae 
RS as es lec oak vem) VR > ac ae 
400... ; hee i ae 
Re Sg te ta Soe ge ea 
_, Seo ae ee oe, 
Ge Ae ee es 


WPS es eee dk ee 


One thing should be observed in connection with loads 
which vary as a negative power of the speed, and that is 
the fact that at high speed the power is very low. For 
example, if a 1-hp d-c motor is selected to drive a %-in 
drill at 500 rpm, the motor will be only about 10 per cent 
loaded when driving a very small drill 3500 rpm. Any 
overload which the drill will stand will still be only a 
fraction of the full motor load, hence armature reactio1 
2All prices given in tl irticle are approximate and are for comparative purp: 


only. Unde it nditions a rather wide variation from these prices will | 
found, but this does not cha ge the general deductions. 
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will be very small and speed control by field weakening 
may be possible over a range greater than 4:1. Other 
factors, such as commutation and the hysteresis loop of 
the iron, eventually become the limiting factors. There 
are other ways also of maintaining a weak field, such as 
hy using opposing windings, but at present 8:1 seems to 
he the maximum range, using motors of special design but 
not substantially larger than the conventional frame size 
for the power output at base speed. However, if the base 
speed is to be % of the top speed, the actual value of the 
base speed is bound to be quite low and the size and cost 
correspondingly high—e.g., $463 for a 1-hp, 350-2800 
rpm motor, 


Characteristics of Driven Machines 

Lathes have characteristics similar to those of the 
drill press—that is, they usually require a greater horse- 
power when operating at a low speed. The duty cycle, 
however, may be quite different. 

Band saws tend to have a constant-horsepower char- 
acteristic, the speed being decreased when the work re- 
quires greater torque. 

Sanders usually operate at constant speed, but would 
have a constant torque characteristic 1f the speed were 
varied. 

Grinders are also constant-speed machines. Strictly 
speaking, this applies to the peripheral speed, and if the 
rotational speed is changed to compensate for wear of 
the wheel the characteristic is one of constant horsepower. 

Conveyors are usually thought of as constant-torque 
loads, and this is usually true since most of the power is 
consumed in friction losses of the conveyor itself. In the 
case of short conveyors or loaders designed to carry 
heavy loads the effect of the load is similar to that for 
hoists. 

Hoists may be constant-torque or constant-horse- 
power, the former if the speed is adjusted as a conveni- 
ence to the operator, such as a slow speed for accurate 
and joltless positioning, the latter if it is changed to 
produce torque to match the load being handled. When 
lowering a load, hoists and cranes are quite different since 
the load may be overhauling and require power in the 
reverse direction to keep it from running too fast. If the 
load is light, power is required to overcome friction and 
lower it. Due to this change in direction of the power 
supplied without a corresponding change in direction of 
rotation, this should be a fertile field for electronic motor 
control. 

Many types of processing machines have characteris- 
tics similar to those of hoists and conveyors. For example, 
a rotating spool pulls wire through an annealing oven at 
a speed which is adjustable according to the anneal de- 
sired ; this is constant torque. but the wire builds up on 
the spool, increasing its diameter ; so its rotational speed 
is decreased to provide a constant linear draw through the 
oven. This is constant horsepower. -But if the speed is 
changed as a result of a change in the size and type of 
the wire, the relationship may be neither constant torque 
nor constant horsepower. 

Consider a mixing machine. If the speed is changed 
at the fancy of the operator while beating eggs or whip- 
ping cream, the torque will remain constant or possibly 
increase with speed. But if the speed is reduced to mix a 
cake batter the torque required will be much greater— 
there may even be an increase in the power required at 
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the slow speed, as in the case of the drill and lathe. 

Piston pumps are constant-torque loads, but centrifu- 
gal pumps and fans have a power requirement that varies 
as the cube of the speed. A generator with separate exci- 
tation supplying a constant-resistance load has a power 
characteristic that varies as the square of the speed. In 
the case of a lamp load it is something less than the 
square, due to the temperature coefficient of resistance 
of the lamps. Some loads will make the exponent essen- 
tially zero. 

It has been customary to classify loads as constant- 
horsepower, constant-torque, or variable-torque, as ex- 
plained above. Actually, these expressions describe most 
closely the motor characteristics that are actually avail- 
able and under certain conditions are quite practical. The 
variation from the true load characteristic may be taken 
care of by selecting the motor rating from the less favor- 
able end of the speed range. That is, a constant-horse- 
power motor for a lathe would be selected to provide the 
power required by the lathe at its slowest speed, and a 
variable-torque motor would be selected for a blower to 
provide the necessary power at the highest speed. Such a 
precedure always worked, but it frequently over-motored 
the machine. With variable-speed drives this over- 
motoring can be expensive, and the load should be 
analyzed as accurately as possible, particularly if the load 
is very large. 

In the small sizes over-motoring may not cost much, 
and the difficulty of determining it initially, as well as 
predicting its change with time and wear of the machine, 
may well justify slight over-motoring. It may even be an 
advertising advantage. But above 4 hp it begins to cost 
money, and above 3 hp the costs of the controls and wiring 
also start to add up. This is illustrated by the comparative 
prices for 230-volt, 1725-rpm, constant-speed, d-c shunt 
motors listed in the accompanying table. A similar con- 
dition exists in the case of a-c motors, split-phase frac- 
tionals being just about one-half the price of the cor- 
responding d-c motor. 

To see just what all this means economically, consider 
a load which must be varied over a speed range of 
140-2800 rpm (20:1), the maximum output occurring 
at the lowest speed, and the power required being 4 hp. 
This could be satisfied by a gear reducer and a 4-hp, a-c 
motor (the extra power being required to supply the 
losses in the gears ) at a total cost of about $150 depending 
on the type of gear box, the number of steps, etc. It could 





Comparative Prices for 230-Volt, 
1725-rpm Shunt Motors 


Size, hp Price 


Mi Se a a Ne oe re $17.35 
Re 5) ke ee a a a ee 17.85 
Bae: Sp we tee we tet As 0t-e Ses 20.00 
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also be satisfied by a %-hp, adjustable-speed motor hav- 
ing a base speed of 690 rpm, with Ward-Leonard control 
over a 5:1 range and field control over a 4:1 range, at a 
cost of about $430; or electronic control over the same 
ranges for about $550. 

Now consider the same kind of load, except that the 
power required is 0.9 hp. A 1'4-hp, a-c motor with gear 
reducer would cost about $250. A 5-hp, d-c adjustable- 
speed motor with a base speed of 690 rpm, with Ward- 
Leonard control and field control would cost about $1070; 
or the same motor with electronic control would cost 
about $1450. It is obvious that the economic considera- 
tions depend not only on the type of load, but also in 
certain cases, on its magnitude. 

Referring again to the various types of loads, we may 
set up a classification for these as follows: 

Class 1—Constant or variable torque (hp varies as S" 
where 7 is 1 or more.) 

Class 2—Constant horsepower (hp varies as S®) over 
a limited speed range (say 4:1), or over a somewhat 
greater speed range if the actual power required is small. 

Class 3— Horsepower increasing at reduced speeds 
(hp varies as S“) or constant horsepower falling outside 
the limits of class 2. 

Electronic motor control—when otherwise justified— 
may be economically sound for class 1 and 2 loads, but 
for class 3 loads only when the actual power required is 
small. Of course, it is always possible for other require- 
ments to outweigh what we have here indicated as the 
economic soundness, but we should establish this fact by 
accurate analysis and not by assumption. 

Having now considered many of the basic factors en- 
tering into motor selection, we will take a representative 
problem. It will be a drill press which will accommodate 
up to %-in. drills. Speed adjustment of some kind is 
necessary and, to make the problem more interesting, we 
will assume that we wish to do this by electronic motor 
control or something very similar to it. The drill press 
has been selected for this example because of the many 
ramifications it offers in the way of load analysis, and 
not because it appears to be a logical load for electronic 
control. , 

First of all we will determine our power requirements. 
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The Hydratrol engine lathe which has a range o; 

spindle speeds of 5 to 1500 rpm, obtained with « 

4-position gear box in combination with ele< 

tronic control of the motor speed, providing 

practically infinitely variable control over the 

entire range. This is the principle elaborated in 
the accompanying text. 


Lehmann Machine Co 


For a %-in. drill in SAE 1020 steel we should have a 
speed of about 500 rpm and a torque at the drill point 
of about 11 lb-ft, which is 1 hp. For smaller drills the 
power required is much less. For a %4g-in. drill in cast 
iron the speed should be about 3500 rpm and the power 
about 0.1 hp. This information is found in machinery 
handbooks. 

Since the speed range is 7:1 and we are going to try 
to do it electronically, we will require armature control 
as well as field control, and an obvious solution is a 
2-hp motor having a base speed of 960 rpm, operating at 
constant torque by armature control for a speed reduc- 
tion of 2:1, and operating at constant horsepower by 
field control above base speed for a speed increase of a 
little less than 4:1. 

The 2-hp motor was selected to give the required 
torque at the lowest load speed (half the motor base 
speed). Its horsepower rating and size are twice those 
needed for the slowest speed, while at the highest speeds 
they are some 10 to 20 times the requirements. Obviously, 
we would like to reduce the motor size (and cost ). To this 
end, we may ask some pertinent questions regarding the 
actual operation of the drill. 


Loads on Drill Press Motors 


First question—How much SAE 1020 steel is to be 
drilled with a %-in. drill? Cast iron requires only half 
as much power, and %-in. holes may be drilled very 
infrequently. If our handbook requirement of 11 lb-ft 
of torque at 500 rpm is going to occur only occasionally 
and for relatively short periods of time it may be advis- 
able to reduce this requirement arbitrarily by drilling 
these holes more slowly, possibly overloading the motor 
by as much as 50 or 60 per cent while doing so. Except 
on a production line in a factory, it may be expected that 
the drill motor will have substantial periods of rest and 
such overloading may be entirely feasible and the extra 
time required of no consequence. Indeed adjustable- 
speed motors have a 1-hr rating of 150 per cent of their 
continuous rating although this does not strictly apply 
below base speed because of the reduction in cooling at 
the lower speed. 

Here it should be noted that lathes, with a similar load 
characteristic, may have an entirely different duty cycle. 
They may be called upon to operate at maximum torque 
for periods long enough to make overloading impractical, 
while the increased time required to perform a job could 
be undesirable in either a factory or a home work shop. 

Second question. — How many holes requiring high 
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A surface grinder equipped with two electronic drives. Wheel 
is direct-driven from a 2-hp motor at constant horsepower. The 
control (at top front of guard) provides constant peripheral 
speed as the wheel wears, and also selects, by armature con- 
trol, a speed of approximately 70 rpm for crush-dressing. The 
table is driven by a \2-hp motor at constant troque, the speed 
being adjusted by the knob at the top of the control station on 
the left of the machine. 





Abrasive Machine Tool Co. 


speed are to be drilled? If there are only a few of these 
it may be practical to drill them at a lower speed. If a top 
speed of about 2000 rpm will suffice, the motor can be 
1 hp at the same base speed of 960 rpm and the speed 
reduction by armature control eliminated. In its place 
the driving belt would supply a fixed step-down ratio of 
2:1, providing the 11 lb-ft of torque at the lowest speed. 
Or a more satisfactory compromise might be found with 
a step-down ratio a little less than 2:1, such as one pro- 
viding drill speeds of 600-2400 rpm. This would provide 
ample power and speed adjustment except for the ex- 
treme sizes, which would be shaded somewhat. 


Effect of Gear Box 


Third question.—Can one or more changes of gears 
(or pulleys) be included on the drill press? If a 2-posi- 
tion gear-box could be added, providing direct drive in 
one position and a 4:1 step-down in the other it would 
still be possible to use the 1-hp, 960-rpm motor with field 
control only, with a speed range of 240-3500 rpm with 
full torque at the drill. No arrangement of gears will 
make it possible to use less than a 1-hp motor except by 
overloading (see question 1), and the base speed range 
it must cover. With a 2-position gear train the minimum 
speed-range of the motor is equal to the square root of the 
speed-range of the device ; in this case V7 or 2.65:1. This 
means that a motor with a base speed of 1380 could be 
used, or the nearest standard speed of 1125 with a range 
of 3:1. The advantage, of course, is that the higher the 
base speed of the motor the generally lower its cost, as 
has already been pointed out. 

If the gear box has three positions, the motor should 
be adjustable over the cube root of the speed-range of 
the device; if four positions, then over the 4th root, etc. 
Thus a lathe provided with a 4-position gear box and a 
motor adjustable over a speed-range of 4:1 could cover 
any speed from 12 to 3072 rpm. The base speed of the 
motor would be about 960 rpm and with the gear setting 
in “high” there would still be some speed reduction. 
Such machines are entirely practical and electrical or 
electronic control can be interlocked with the mechanical 
gear shifting. 

Fourth question.—Is there a skip range so that some 
outside speed does not follow the speed-torque char- 
acteristic of the main operating range ? In this case we can 
find no such condition, but one can easily be imagined. 
Supposing the drill press were to be operated occasionally 
at 100 rpm for some purpose other than drilling (e.g., 
winding experimental coils or light springs). In such 
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a case the “outside” speed should be investigated to de- 
termine its actual torque requirement. In the situation 
just supposed it is quite possible that the torque available 
at 500 rpm would also be ample for the 100-rpm opera- 
tion ; this would mean that if electronic control had been 
selected with a 2-hp, 960-rpm motor with field and 
armature control for the drilling, further reduction in 
speed by armature control would suffice for the winding. 
whereas if the characteristic of the 100-rpm speed had 
not been properly determined a 10-hp motor might have 
appeared necessary, at an obviously prohibitive cost. Con- 
sideration should also be given to having a special or 
“outside” speed of this nature produced by a mechanical 
speed changer (gears) even when such a device has been 
ruled out for the main operation of the machine. 

Fifth question.—Should the one machine with a wide 
speed-range be replaced with two machines, each having 
a narrower speed-range? If our drill press is to be oper- 
ated at full speed on the high end, and also at full torque 
on the low end, for quite long periods of time, so as to 
make useless the solutions suggested by questions 1 and 
2, then it is quite likely that two drill presses can be justi- 
fied. This justification does not require that both presses 
be used at the same time: It is simply a question of getting 
the most for one’s money, although naturally some con- 
sideration should be given to the intangible value of hav- 
ing two presses in event the quantity of work should 
increase to the point of requiring their simultaneous oper- 
ation. One press with a %-in. chuck would be powered 
with a 1-hp motor and operate by field control over the 
range of 400-1400 rpm. (The motor itself would operate 
at about twice these speeds, with a fixed reduction of 
about 2:1 by the driving pulley.) The other press would 
take drills under 4 in. and be driven over a speed-range 
of about 1200-4000 rpm by a 4-hp motor. Since only 
field control is used, a common d-c supply can be used 
for both motors; if a d-c line is not available it can be 
supplied from an m-g set or relatively inexpensive elec- 


(Continued on page 133) 
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Magnetic Recording Media 


As Components in Product Design 


There’s far more to magnetic recording than speech and music recorders for home 


use. Test and laboratory instruments, computing machines, control devices, 


sound- 


on-film and a multitude of other design projects are being intensely investigated 


and are backed by notable advances in quality and performance of recording media, 


heads and associated components. 


ALEX. E. 
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ELECTRICAL 


HAT DOES magnetic sound recording mean to 
you in terms of product design? Two years ago 
when design trends in magnetic recording were 
appraised in these pages,’ the subject was still pretty 
much of a novelty even to most engineers. Today, you're 
probably aware of the rapidly growing use of magnetic 
wire or tape home recorders, broadcast equipment, and 
business machines. But that’s only part of the story. 
There’s a real ferment of activity in many other valid 
areas of product design. Digital computers, coding de- 
vices, telemetering devices, test instruments, magnetic 
sound-on-film, transient phenomena analyzers—these 
are just a few of the possibilities. It is obvious why these 
developments suggest that a broad re-appraisement of 
the entire field of magnetic recording from the stand- 
point of research and commercial progress during the 
past two years would be a highly tempting project. 


Table viet asta of Magnetic Media 


Overall dimen- 
sion, in.® 


Miwastic coating, 
thickness, in. 


Media? 


Paper-base or plastics- 
base, magnetic-oxide 
coated 


0.250 x 0.00155 0.0005-0.0006 


Paper-base or plastics- 
base, magnetic-alloy 


coated 0.250 x 0.00155 


0.00025-0.0005 


Magnetic-alloy-plated 


non-ferrous wire 0.0046 D 0.0006 


Magnetic-alloy-plated 
non-ferrous tape 0.250 x 0. 0028 
0. 004 4D. 


0.250 x 0.002 


0.0006-0.0008 


Solid alloy steel wire 
Solid alloy steel tape 

a Manufacturers of media include: Brush Development Company (oxide-coated 
tape; plated wire and tape); Indiana Steel Products Company (‘‘Hyflux” 
metallic-alloy-coated tape); Minneapolis Mining & Manufacturing Company 
(“‘Scotch” oxide-coated tape). In solid alloy steel, manufacturers include 
Allegheny Ludlum Steel Corporation, National-Standard Company, and Wilbur 
B. Driver Company. It should be noted that Armour Research Foundation con- 
trols patents on certain types of coated tape as well as stainless steel and some 
media manufacturers work both on their own developments and as Armour 
licensees. There are cross-licensing arrangements. No attempt is made here to 
identify these relationships, nor to give a complete list. 


6 Appropriate committees vf the Engineering Department of the Radio Manu- 
facturers Association are at work in standardizing magnetic recording media, 
but at this writing no specific standards have been proposed. 
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Unfortunately, even a cursory review of these devel 
opments would be impossible within the confines of this 
paper ; any sort of an adequate job would call for book 


length treatment. It seems necessary, therefore, to ap 
proach the subject from a closely defined angle and t 
concentrate on selected critical design factors. 

In this respect it should be apparent that the magnetic 
the tape or wire 
“No other single 


recording medium itself is the heart 


of any magnetic recording system. 
factor contributes so much to the ultimate performance 
of a magnetic recording system as the recording mediun 
itself.”* It seems logical to develop our discussion from 
Naturally, 
be appropriately related. (For the purpose of the dis 
cussion it will be assumed that the reader is familiar 
with the theory of magnetic 


this conclusion, associated components will 


recording, By now, this 
has been sufficiently reviewed in technical literature. ) 

Recording media are commercially available in vari 
ous forms, each providing desirable characteristics for 
certain applications. These forms, in brief, are: (1) 
Stainless steel wire or tape; (2) nonferrous metal wire 
or tape plated with magnetic alloy such as nickel-cobalt ; 
(3) paper-base or plastics-base tape coated with dis 
persion of magnetic oxide or magnetic metallic material. 
Acetate film with magnetic powder sound track is ap 
proaching commercial classification. 

Two types of magnetic recording systems exist: (1) 
Sound recording. (2) Pulse recording. The first system 
is generally used in the conventional speech and music 
recorders. A less familiar use of sound recording is in 
certain types of test instruments where the observed 
phenomena are audible nature. Magnetic pulse 
cording has been applied in transient phenomena anal- 
ysis and particularly in memory storage devices. In 
digit il computers, for example, the mi ignetic recording 
method offers a primary advantage over the use of 
punch cards punched tapes because it is far more 
rapid. The designer of electronic computing machines 
is enabled to obtain much highér input and output 
speeds, thereby more nearly approaching the intrinsic 
speed possibilities of electronic operation. 


What factors influence the choice of a magnetic re 
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Product Design Possibilities in Magnetic Recording* 


(In addition to speech and music recorders for home and broadcast use) 


High-speed electronic calculating devices, 
such as digital computers, meteorological 
data analyzers, etc. 

Coin-operated instruments such as juke 
boxes, hotel recorded music systems, etc. 
Talking devices for vending machines and 
sales displays. 

Multiple single-tone reproduction for 
electronic organs. Instruments for edu- 
cational purposes for instruction of 
speech, music, special subjects. Business 
office machines. 

Sound-on-film for professional as well as 
amateur moving picture equipment. 


time-delay or memory are required; for 
example acoustical laboratory instru- 
ments with time-delay features to provide 
echoes. Instruments for recording or 
studying transient or recurring phenom- 
ena such as air speed, velocity, vibration, 
light intensity, radio noise displacement, 
etc. Also for seismographic studies. 

Signal-delay systems for industrial in- 
strumentation. Control devices for indus- 
trial machines. Devices to test high- 
tension magnetos for outboard motors 
by visual study of failure point of igni- 
tion coil; also for testing high voltage 


In general where (1) an instrument or 
device is indicated for recording and_re- 
producing speech and music for a specific 
purpose; and (2) where for test, research 
study, or control purpose any electrical, 
thermal, mechanical, sound, or other phe- 
nomena can be translated into an audio 
signal or pulse of any duration or wave 
form and suitably translated into a mag- 
netic force and impressed on an appro- 
priate magnetic medium. 


a Some of the applications mentioned are commer- 
cially available. Others are developments which are 
confidential in nature. Some, of course, are still in 


Laboratory instruments where sound, surges. 


cording medium? What are the critical design elements 
that an engineer should consider in selecting the best 
possible media for applications in pulse-recording sys- 
tems? In sound-recording systems? What are the pres- 
ent limiting factors on the use of specific media ? 

These, and related, questions were posed to a selected 
group of research engineers specializing in the magnetic 
recording field. This group included men working on 
media and associated components, as well as designers 
of complete products. Their replies were correlated and 
weighed with data that have been previously published 
or presented before professional societies. But itis fair 
to warn the reader that the art of magnetic recording 
is still relatively young and some difference of opinion 
exists as to the relative advantages or disadvantages of 
specific media. What now follows is therefore perhaps 
more of a cross-section of opinion than a consensus. 

The general magnetic requirements are essentially 
the same for pulse-recording as in sound-recording 
applications, (See Tables II and III for average proper- 
ties, preferred applications and other data.) A high 
coercive force is particularly essential for the former. 
The high-frequency bias component, so important in 
sound recording, is frequently eliminated in the design 
of pulse-recording apparatus, since the factors of uni- 
formity of reproduced level noise and freedom of dis- 
tortion are less critical elements. 

Performance factors in sound recording are: (1) 
Signal-to-noise ratio (modulation noise); (2) overall 
signal output of tape; (3) frequency response range; 
and (4) distortion over a given range and input. Versa- 
tility in editing, handling, etc., also rewind and “skip” 
speeds, are other design considerations. Of course, no 
inflexible line may be drawn between the two types 
of applications; design considerations may cross the 
line as required by a specific design problem. 

A particularly important point to be kept in mind is 
that the magnetic medium should be capable of render- 
ing a response as high as the rest of the system is cap- 
able of delivering. It should not be a limiting factor in 
obtaining optimum operating conditions. 

Dimensional stability, wear resistance, tensile 
strength and mechanical performance in general assume 
considerable importance in pulse-recording design. 
These factors cannot be disassociated from considera- 
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the potential category, and indicate directions be- 
ing investigated. 


tions of magnetic properties. One application is cited 
in which the medium travels 60 ft per sec, stops and 
reverses rapidly, and requires a break-load of almost 
100 Ib and the smallest possible elongation or stretch 
factors. The extent to which mechanical considerations 
enter into the specification of media depends on such 
service requirements as the amount of “pulsed” infor- 
mation that is to be stored. 

-aper-base tapes are at a disadvantage where me- 
chanical performance is particularly critical. The mag- 
netic coatings are relatively friable and do not stand up 
well under rough handling. The tapes are easily broken. 
Moreover the abrasive action of the coatings tends often 
to wear out the recording and sensing heads. The fria- 
bility of the coating causes a magnetic “dust” that is 
likely to interfere with the proper operation of the 
magnetic system. Paper-base tapes are subject, too, to 
dimensional instability owing to inherent tendency to 
moisture absorption. 

Two other limiting factors in the use of paper-base 
tape may be given that apply to sound-recording uses 
as well as to pulse-recording: One is the difficulty in 
producing an optically flat, uniform and dense coating 
economically, and the other is the decomposition or 
embrittlement of many papers with time. 


Economy of Paper-Base Tape 


On the other hand the paper-base tapes offer out- 
standing advantages of economy and their magnetic 
properties are generally satisfactory. In certain pulse- 
recording applications their mechanical defects are not 
involved because the design eliminates physical contacts 
between the recording head and the medium, or because 
extended life of tape and associated components is not 
required. 

Coated media manufacturers are experimenting con- 
stantly with improvements in the backing material. 
Special types of paper are utilized, such as long-fiber 
kraft, or resin-impregnated stock, so _ that 
strength, dimensional stability, and moisture-resistance 
are enhanced as much as possible. 

In respect to coated media, mention should be made 
also of the importance of a smooth, even surface be 
tween the base material and the magnetic coating. This 
is required to assure a homogeneous coating with a 


tensile 
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Table Il—Range of Magnetic Properties (and 
Indicated Applications) of Typical 
Magnetic Recording Media 


Source: Indiana Steel Products Company 





| 
Residual | Coercive 
induction, | force, Hc, 


Br, gauss oersteds Pulse 
a | aa recording 


| Preferred Application 


Media Sound 
recording 


Paper-base, 
metallic pow- 
der coating 

Plastics-base, 
metallic pow- 
der coating 

Paper-base, 
oxide powder | 
coating 

Plastics-base, 
oxide powder 
coating 500-1500 

Steel alloy tape; 2000-11000 


Alloy-plated 

non-ferrous 

tape 2000-10000 
Solid wire | 2000-11000 
Alloy-plated 


non-ferrous | 
wire 2000-10000 | 


1500-2000 | 500-700 | Fair | Good 


| 2000-3000 . 500-700 Good Very good 


500-1000 100-350 Good Good 


100-350 Good Very good 
100-600 Fair Poor 


100-300 Good Good 
50-600 Fair Fair 


Good 


100-300 Fair 


j 
| 


a The above ratings are based on the experience of the reporting source and 
includes economic as well as performance considerations. Ease of handling 
has also been considered. The ratings of solid media such as tape or wire 
given here are influenced also by the amount of the media utilized at, for 
example, one gap length away from the actual gap vertically, with respect to 
the direction of travel. According to H. A. Howell, research engineer at 
Indiana Steel Products, in any recording medium the active material outside 
of this region contributes little to the signal and may be responsible for 
certain types of distortion. 


uniform cross-section—essential factors in the dynamic 
range of the tape. An extremely smooth surface between 
the base and the magnetic coating is equally important 
in plated metal media. 

In magnetic-coated media, it is highly desirable that 
the particles be uniform and the particle size as small 
as possible in order to obtain a satisfactory dynamic 
range. Particle size should not exceed 1 micron for 
optimum results. Another important consideration in 
this type of media is the thickness of the magnetic coat- 
ing. It is intrinsic in the theory of magnetic recording 
that the thinner the magnetic coating, the higher be- 
comes the frequency response for the same recording 
speed. Generally, the magnetic coating on the best 
commercial types of oxide-coated tape is 0.5 mil thick. 

Where large output is a critical design factor, rather 
than the definition or frequency response, a greater 
thickness in the active magnetic material, such as is 
found in magnetic metal tapes, would be desirable. The 
output would be a function of the residual magnetism 


Armour Research Foundation 
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Rapid progress in magnetic sound-on-film has aroused 
much interest among designers of both professional and 
amateur motion picture equipment. These drawings show 
the magnetic sound track on 35, 16 and 8 mm film. 
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Br, the thickness of the active magnetic material, and 
the speed of the tape. 

Plastics-based coated media have been rather under- 
emphasized so far among American producers. The 
principal use of plastics backing has been in Germany 
(where, as a matter of fact, magnetic-coated tapes were 
first successfully used*).* In this country, the pref- 
erence has been toward paper primarily on the basis 
of lower costs and comparatively better dimensional 
stability. Plastics tape is susceptible to cold flow or 
stretch owing to its thermoplasticity ; this defect may 
cause a discrepancy between recorded time and play- 
back time. A compensating advantage, however, is a 
smooth surface, which will tend to yield a lower surface 
noise level than with paper. 

One of the latest developments in coated media is a 
new Hyflux plastics-based tape now in the laboratory 
stage at Indiana Steel Products Company. The magnetic 
layer thickness is described as about half that on the 
currently available oxide tapes, or about 0.25 mil, yet 
it is claimed to produce double the signal voltage across 
the head windings. This improvement is said to result 
from the smoothness of surface, increased magnetic 
density of the layer and the inherent higher energy of 
the magnetic material, which is a metallic-base powder, 
not an oxide. As a result of the magnetic properties, 
the use of the thinner layer has not been at a sacrifice 
of the low frequency output. Specimens of this tape 
plated with silver or copper have been shown to dem 
onstrate the homogeneity of the active magnetic layer. 

The development of reinforced plastics-base mate 
rial, such as impregnated glass-fiber tape, is being 
investigated in this country, but costs would be substan- 
tially higher than paper. 


Solid Alloy Media 


Historically, plain carbon steel ribbon and then wire 
were the first magnetic recording media, These were 
gradually replaced by various alloy metals with con- 
stantly improved physical and magnetic properties. 
Some had excellent properties and provided fully sat 
isfactory performance, but were limited in application 
because of high costs and difficulty in reeling sufficient 
length for extended recording period. For example. 
Vicalloy, the Bell Telephone permanent magnetic mate 
rial, has an intrinsic coercive force of 260 oersteds and 
a residual induction of 7800 gauss, but is too expensive 
for wide application. For sound-recording purposes 
stainless steel wire of 0.004 in. diam. developed by 
Armour Research Foundation as “special property 
wire” and with a coercive force of the order of 250 
oersteds is generally used in wire recorders or devices. 
Durability, corrosion resistance, and relative mechanical 
strength are important characteristics. Plated wire has 
a brass core of 0.004 in. and a coating of alloy, usually 
cobalt-nickel, of 0.0006, thus making a wire of 0.0046 
O.D. Coercive force is of the order of 200-220. In some 
applications the relatively low tensile strength is a 
disadvantage. On the other hand, plated wire has the 
claimed advantage of economy compared to solid stain- 
less steel wire, and is characterized by ductility, corro- 
*German developments included use of a vinyl chloride base and a cellulose 

acetate base with a nitrocellulose binder for the coating. In one form, the 
magnetic particles were dispersed throughout the base to provide a homo- 
geneous tape, but this was not too successful as the amount of magnetic 


material dispersed had to be limited to prevent a serious impairment of 
the tensile strength. 
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Medium: 16mm film with hyflax 

sound track 0.10 in. wide 
Head: 1.S.P. Co. serial No.94 record 
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Constant current response curve for metallic-alloy coated 

tape at 8 in. per sec, approximately 3 db below saturation. 

Note that the medium used here is a 16-mm film with a 
magnetic sound track 0.10 in. wide. 


sion-resistance and low surface noise. Phosphor-bronze 
and silicon-bronze also find use as core material. 

Two years ago, wire practically dominated the field. 
Since then paper-base tape has made significant gains. 
This is why: (1) Tape is lower in cost. (2) Wire is 
difficult to handle and can snarl easily; tape, though 
bulky, can be handled with relatively greater ease. (3) 
Tape can be easily mended, if torn, and is adaptable to 
being edited. Portions of a recording can be cut out, or 
matched together, and spliced quickly with Scotch tape. 
(4) The extreme thinness of wire makes it difficult to 
avoid slippage and therefore the wire transport or drive 
system has to be carefully designed to maintain constant 
tension. (5) Crosstalk or “transfer phenomena” is more 
likely to occur with wire where the recorded surfaces 
are coiled next to each other ; with tape the nonmagnetic 
backing separates each layer. (6) Tape can be operated 
at slower speed for equivalent frequency response. 

But having mentioned 


these objections usually 


Handmade model of recently designed Indiana Steel 
Products dual-purpose record-reproduce magnetic tape 
head. Featured are the plug-in construction and gap-angle 
adjustments. Head components shown in exploded view 
include (a) the magnetic structure which is of the inter- 
leaved type. Laminations are of high-permeability Mumet- 
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brought against wire, it should be emphasized that wire 
still shows many unquestioned advantages in important 
applications, both for home recorders and in specialized 
equipment. It is more compact, and therefore particu- 
larly indicated where space considerations govern or 
where a long recording capacity is required. For ex- 
ample, a wire-recording instrument providing 6 hr of 
uninterrupted playback time utilizes a tandem arrange- 
ment of reels, where one reel is rewound while the other 
plays. Some designers of fully automatic pushbutton- 
operated recorders have stated that such controls can 
be satisfactory adapted only to wire-recording systems, 
because tape requires at least some manual handling. 

Continued research applies to wire no less than to 
tape. Armour Research reports, for instance, that one 
recent project has succeeded in producing wire in which 
the effect of crosstalk or transfer phenomena has been 
so greatly reduced that the problem has ceased to be a 
source of trouble. 

Research is also pointed toward improving the mag 
netic properties of alloy steel and eliminating existing 
variations in such properties by refinements in the man- 
ufacturing procedures. Special test methods have been 
developed including a cathode-ray oscilloscope hyster- 
esis loop tracer for determining the magnetic properties 
during the various cold-drawing stages. Improved re- 
cording heads are also sought; some feel that head 
design has not kept pace with progress in media. 

Applications of solid or plated metal tape are largely 


A magnetic recording head 
specially designed for high- 
fidelity magnetic tape re- 
cording equipment. Erase, 
record, and playback heads 
look alike, differing only in 
winding and size of gap. 
Erase gap is 20 mil, record 
gap 0.8 mil, and playback 
gap 0.4 mil. Dimensions, 
approximately 1 in. diam 
by % in. thick. 


al, 0.008 in, thick. Note flat top which allows intimate 
contact of tape with gap area when pressure pad is incor- 
porated. Pole-faces are ground and polished with care 
prior to assembly. Coil (b) shows the record-reproduce 


and bias windings. Overall dimensions of head assembly: 
1.05 x 1.20 x 0.97 in. high (pins excluded). 
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.004” Notional Standard Stainless Stee! Wire 
No Playback Equalizotion 
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Voltage 


Recording Conditions 
(WH-200 Recording Head) 


Unequalized Output Decibels 


Lear, Incorporated 


Average frequency response of standard stainless steel 
wire under the conditions noted in the graph. 


confined to instruments or special devices, where maxi- 
mum physical stability, and mechanical properties, and 
sometimes permanent recording, are required in addi- 
tion to the necessary magnetic properties. The relatively 
higher costs become secondary considerations. Tape 
media in general (this applies to paper-base as well as 
the metal tapes ) are usually indicated in pulse-recording 
applications, such as computers, that employ multi- 
channel recordings. (It might be noted that theoretically 
there are no limitations to the number of channels that 
may be used—the practical or mechanical considerations 
of tape width and associated recording and pickup heads 
constitute the limiting factors. ) 

The advantages of durability and mechanical strength 
inherent in the metal tapes are useful in various sound- 
recording devices. A stainless steel tape can be econom 
ically employed in magnetically recorded vending ma 
chine sales messages, audible advertising devices, 
announcing systems and similar applications where the 
magnetic recording is on a continually reused loop. 

Mention should be made of certain types of recording 
systems, particularly rather complex memory-storage 
machines, in which the recording medium takes the 
form of cylinders, drums, or disks. In such applications 
the recording surface is usually a metal alloy electro- 
plated to the base, or a suitably cemented magnetic 
material dispersion. A special system of sensing heads 
with appropriate circuits and controls is generally in- 
volved in the design. 

Comparison between stainless steel and other metal 
media and coated media as to the frequency response 
and other performance characteristics is rather risky 
business. The reader will find throughout this discus- 
sion graphs based on published data by individual man- 
ufacturers, but such data have not been correlated nor 
compared because test conditions are not necessarily 
uniform. These data should be taken as typical or aver- 
age and subject to variation or modification due to test 
conditions, type of equipment used, and other factors. 

It may be said that at present the practical frequency 
limit in sound recording is of the order of 6000-7000 cps 
for coated media at a speed of about 8 in. per sec and 
the same limit for metal media at a speed of 1.5 to 2 
ft per sec. Correspondingly higher limits will be attained 
for higher speeds. (In pulse recording only about 50 to 
100 pulses may be recorded per inch of sound track.) 
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The frequency limit stated herein may be disputed. 

Actually, published data will indicate higher limits—up 
10,000 in some instances. But this may be due to 

special conditions involved in choice of heads ; circuits ; 
bias and audio current adjustments ; amplification and 
equalization; the recording speed; the thickness or 
cross-section of the magnetic coatings. 

An indication of what refinements are possible in 
magnetic recording design is revealed by Armour Re- 
search in reporting completion for a government agency 
of a magnetic wire recorder for recording signals other 
than speech or music and having a frequency response 
flat within +2 db from 100 to 30,000 cps. The capstan 
drive provides a constant speed of 10 ft per sec 

In comparing magnetic media, two conditions be 
come apparent: (1) The performance will naturally 
depend on the frequency response, background noise, 
crosstalk, signal-to-noise ratio, output level, sensitivity 
of these factors the a ratio 
The perform- 


and erasability ; 
is conceded to be the most important. (2 
ance of any magnetic recording system is related to the 
magnetic properties of the medium; to evaluate the 
media such properties require study and should be cor- 
related with performance factors.‘ 


Basic Selection Factors 


Space does not permit an extended exposition of the 
various theoretical points inherent in the selection of a 
magnetic medium for any specific design project, but it 
might be helpful to list the relationships involved be 
tween performance and magnetic properties as cited 
by Holmes:? 

1. Saturated signal output as a function of the re- 
tentivity of the medium. 

2. Noise, including crosstalk and modulation noise, 
as related to the retentivity and coercivity. 

3. Frequency response, as related to the coercivity, 
the retentivity and the ratio of coercivity to retentivity 
of the medium. 

4. Uniformity of response as related to the uniform- 
ity of magnetic properties. 

It has been already indicated that high coercivity and 
retentivity are basic requirements for a good magnetic 
medium, Saturation at relatively low fields is necessary 
for good erasing characteristics. In general Camras* 
states that media with a coercive force below 200 oer- 
steds are easily demagnetized. Media with a coercive 
force of 350 to 400 are in the intermediate category, 
while those with values above 400 are considered diff- 
cult to erase. But others do not hold the same conclu 
sions and find that media with Hc = 500 or even higher, 
provided proper erase head design is included, can be 
erased with relative ease without excessively heating the 
erase head. The latter condition, causing melting of tape 
coating and other difficulties, is the common problem. 

The use of the supersonic or high-frequency bias in 
magnetic recording has been already established in tech 
nical literature, but it has been brought out that progress 
in magnetic recording applications has been retarded by 
“inadequate knowledge and experience in the handling 
of the high-frequency component of the recording cur- 
rent,” on the part of the product designer. Where media 
of higher coercive force value are involved, correct bias 
and signal flux at the recording gap are particularly vital 
factors in obtaining optimum performance.® 
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Source: Eckert-Mauchly Computer Corporation 


Table I1I—Comparative Test Data on Selected Specimens 
of Magnetic Recording Media 














































Head design, of course, is of critical importance and, 
together with speed of medium, may determine optimum 
magnetic properties of the medium. Space limitations 
preclude any detailed discussion here of this important 
subject, but manufacturers of recording media are in a 
position to provide product design engineers with prac- 
tical data covering recording and reproducing heads, 
bias and audio current requirements, erasing methods, 
circuit design, and other basic information, In some 
instances, production-type heads are available. 

Typical of the design guidance provided is the fol- 
lowing recommendation on the bias current source as 
given by Howell® and cited here because of the im- 
portance of the high-frequency component as previ 
ously mentioned. The wave shape of the bias supply 
should be as nearly perfect as possible; otherwise any 
non-uniformity in the positive and negative half-cycles 
will result in noise and distortion on a recorded signal. 
It should be remembered that the recording of a signal 
is due to the displacement of the positive and negative 
bias peaks by the audio signal component. For example, 
during a positive half-cvcle of the audio signal, the bias 


Indiana Steel Products Company 
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Typical oscilloscope graph of the sum of the bias and 
audio current at the recording head, It is essential that the 
wave-shape of the bias supply be as perfect as possible. 
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' T a Breaking | Coercive 
Medium Type : ‘hi oo” strength, | force Hc 
— Ib | oersteds 
Steel piano 
_| wire 0.004 D 4.5 60 
Stainless steel . 7 eee ee. 
(18-8) | wire | 0.008D | 10 240 
ae ny = a 
Cunife alloy wire 0.004 D 3 470 
Cunico alloy wire 0.004 D 35 500 
Plated phosphor- r o Pas ee 
bronze (cobalt- 
nickel plated) wire | 0.0045D 2.5 220 
Stainless steel ¥ rs | ' ‘ina’ 
(18-8) tape | 0.002 x 0.250 100 220 
Coated paper oy 
tape No. 1 tape | 0.002 x 0.250 | 3 115 
Coated paper 
tape No. 2 tape | 0.002 x 0.250 | 10 500 
Plated phosphor- | | 
bronze (cobalt- 
nickel plated) tape | 0.0028 x 0.250 100 220 


a Overall dimensions. Thickness of the active material in coated and plated media may range from 0.00025 to 0.0008 in 
6 This is a function of By, thickness of active magnetic material, and the speed at which medium is run. 


c Preference is conditioned by the specific type of pulse- or sound-recording application being considered. 





Preferred 











Residual Kang Relative aaainaiiins 
induction Br, —— maximum & hi 
ass to-noise output> recording 
— ratio, db application¢ 
5300 15:1 5.0 sound 
| 
2200 S23 1.3 sound 
| 5500 8:1 1.6 pulse or sound 
5500 20:1 0.7 pulse or sound 
9000 10:1 2.4 pulse 
9000 30:1 12.0 sound 
4100 20:1 5.0 pulse or sound 
1000 20:1 8.0 pulse or sound 
9000 40:1 30.0 pulse 


may alternate through several cycles but each bias cycle 
will be displaced in a positive sense by the audio signal 
component. The direction and magnitude of the rem- 
anence on the tape is proportional to the mean value 
of the displaced bias cycles which is the audio signal 
recorded. Since a new portion of tape is constantly being 
exposed to the gap influence, it is essential that several 
bias cycles take place for each half wave of audio fre 
quency being recorded. This is necessary in order that 
any particular portion on the tape will have its hysteresis 
loops stabilized before leaving the gap area, thereby 
assuring that the magnetic remanence is linear and at 
the highest possible value. (See graph showing typical 
oscillograph pattern of the sum of the bias and audio 
current. ) 


Product Design Horizons 


The reader has undoubtedly realized by now that the 
application of magnetic recording to product design is a 
rather complex matter. The selection of the most suit 
able magnetic medium in particular entails a consider 
able number of factors involving physical and magnetic 
properties of the media correlated with elements of 
costs and design of associated components, circuits, and 
mechanical systems. The continuous research by many 
product makers as well as by media and component 
manufacturers and research institutes is indicative of 
the steadily expanding prospects for wide application 
of magnetic recording in many fields. 

Strenuous efforts are being made to improve the per- 
formance quality and reduce the cost of home recorders. 
The latter seems to be a logical design objective if a 
mass market for home recorders is to be reached. Re 


(Continued on page 139) 
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The highly prized ELECTRICAL MANUFACTURING CERTIFICATE 
OF AWARD IN PRODUCT DESIGN AND a cash purse of $500 
will be presented to each winning contestant 


INCE the announcement of the opening of the Tenth Annual 
Product Design Competition, in April ELECTRICAL MANU- 
FACTURING, entries have been coming in from all sections of the 


country, from makers of a wide variety of new and 
redesigned products ranging from pocket radios to pack- 
aging machines and power presses. 

Many engineering chiefs and company heads have 
expressed keen interest in having their organizations 
represented in this year’s contest. They see it as an 
opportunity to win spotlight attention for their newly 
developed products, also deserved recognition for those 
who had a hand in the design accomplishment. 

Have you filed an entry for your company? It shouldn't 
be a difficult task to set down on paper the story of your latest 
product development—to dig out the photos, drawings and prints 
that point up your design achievement. Get your whole staff to 
pitch in. They'll find it a stimulating assignment. 

Remember that there are FIVE big opportunities to win a real 
money award. And even if the story doesn’t quite make the top 
bracket it may still be qualified for later publication at author rates. 


CONTEST CLOSES JUNE 30th. To be eligible for award rating, all 
manuscripts should be sent to the Awards Editor, ELECTRICAL 
MANUFACTURING, on or before June 30th. Register your entry NOW 
—a post card will do—so that you may receive guidance material 
that may help you in writing that award-winning story! 
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WILLIAM C. BROEKHUYSEN 


Chief Electrical Engineer, American 
Machine & Foundry Company. 
Studied mechanical and electrical 
engineering in his native Holland. 
After graduation in 1922, came to 
U. S. to join Safety Car Heating and 
lems Company, where he de- 
sign igh-voltage electrical equi 
ment. Later associated with the 
Automatic Signal Company, spe- 
cializing in design of traffic control 
apperaies. Since 1935, has in 
charge of electrical engineering for 
American Machine & Seendey Com- 
pany whose varied developments 
include tobacco machinery, bread 
wrappers, dough mixers, stitching 
machines, etc. 
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Here are the simple rules which will govern the 
10th ANNUAL ELECTRICAL MANUFACTURING 
PRODUCT DESIGN AWARDS 


ELIGIBILITY . «+ Any company engaged in the 


manufacture of electrically operated machines, ap- 
pliances or equipment or any industrial design or 
engineering consultant responsible for the develop- 
ment of such products may try for the Awards. 

Such a company or consultant must have de- 
veloped a wholly new or redesigned product within 
the period beginning July 1, 1946 and ending 
June 30, 1948 and the product must now be in 
production. No entry fee is required. 

Application for an entry form may be addressed 
to Awards Editor, ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, N. Y. 


WHAT T0 D0 « « « Prepare and submit a manu- 


script consisting of 2,500-3,500 words about an 
electrically operated product which actually has 
been designed, engineered and manufactured in the 
period since July 1, 1946. The hitherto unpublished 
manuscript should be typewritten, in duplicate, and 
double-spaced. 

The manuscript should fully and clearly describe 
a new or redesigned product. Why was the new 
design undertaken; what circumstances prompted 
its development? Describe the overall design, stat- 
ing whether it was influenced more by competitive 
selling and customer eye appeal or by engineering 
considerations. Tell of the appearance design factors 
and the engineering problems and how they were 
met, especially as they related themselves to the 
application of electric power, control, light, heat, 
electronic or other electrical characteristics. State 
what metals, materials, finishes, electrical and me- 
chanical parts were specified and why. Avoid trade 
or brand names. Confidential data need not be 
revealed. 

A company may enter individual manuscripts 
for as many separate products as qualify. 


\ 


Photographs and drawings or blueprints should 
accompany the manuscript to illustrate exterior and 
interior views of the product, the electrical system 
features, and the mechanical design characteristics. 
All illustrations should be in duplicate and be com- 
pany identified and captioned plainly to indicate 
what is depicted. 


AWARDS » + « Cash awards totalling $2500 will 
be announced in the TENTH ANNUAL OCTOBER 
Propuct DEsIGN NUMBER OF ELECTRICAL MANU- 
FACTURING in which issue award-winning manu- 
scripts also will be featured. Individual awards of 
$500 each will be presented to the five companies 
that sponsored manuscripts which, in the opinion 
of the judges, reflected the most outstanding devel- 
opment of new or redesigned products. Framed 
Certificates of Award will also be presented the 
winners. In case of a tie, duplicate awards will be 
made. Judging will be on the basis of the achieve- 
ment in appearance design, the skill in engineering 
as described and pictured in the material submitted; 
and the completeness and clarity of the product de- 
velopment story as written. The judges’ decisions 
will be final. All material as submitted becomes the 
sole property of the publisher and can not be re- 
turned. Any manuscript not winning an award but 
which is subsequently published in ELECTRICAL 
MANUFACTURING will be paid for at regular author 
rates. 


CLOSING » « « All material to be eligible in the 
Competition should be delivered to the Awards 
Editor, ELECTRICAL MANUFACTURING, 1250 Sixth 
Avenue, New York 20, N. Y., by 5 P.M., June 30, 
1948, unless sent through the mail in which case it 
may bear a postmark not later than midnight of the 
closing date indicated. ; 


MAURICE S. GJESDAHL 


Professor of mechanical engineering 
at Pennsylvania State College where 
he teaches machine design and re- 
lated subjects. For five years was 
associated with Landis Tool Com- 
pany as research engineer, assisting 
in the development of its centerless 
thread grinder. Other practical ex- 
perience includes work as draftsman 
and design engineer. A graduate of 
the University of Minnesota and 
Lehigh University, Mr. Gjesdahl 
holds memberships in the American 
Society of Mechanical Engineers, 
American Society for Engineering 
Education, and the American Society 
of Tool Engineers. 
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PETER MULLER-MUNK 


Head of industrial design organiza- 
tion of Peter Muller-Munk Associ- 
ates. Formerly Associate Professor 
of Industrial Design at Carnegie 
Institute of Technology. Entered 
design practice in 1932 after train- 
ing in the Liberal and Fine Arts. 
A member of the Society of Indus- 
trial Designers, Mr. Muller-Munk 
has been credited with many notable 
design improvements in the field of 
both industrial and consumer prod- 
ucts. Has collaborated in design of 
a wide variety of products includ- 
ing refrigerators, power tools, in- 
struments, hearing aids, vending 
machines, etc. 


DAVID B. SMITH 


Vice President in Charge of Engi- 
neering, Philco Corporation. Joined 
Philco as patent engineer in 1934 
after graduation from M.I.T. Dur- 
ing war, as director of research, 
Mr. Smith concentrated on develop- 
ment and production of airborne 
radar. Was member of original tele- 
vision committee of RMA and 
authored numerous technical articles 
and reports on television standards. 
Association activities include the 
Institute of Radio Engineers (of 
which he is a director), American 
Institute of Electrical Engineers, 
American Association for Advance- 
ment of Science, and the Franklin 
Institute. 


FRANK J. OLIVER 


Editor of ELECTRICAL MANUFACTUR- 
ING and staff member of Jury 
Award. A_ graduate oe of 
Stevens Institute of Technology, Mr. 
Oliver, prior to his entrance into 
publishing was associated with sev- 
eral manufacturing organizations 
where he acquired practical experi- 
ence in design, application, research 
and testing. Has written extensive! 
on subjects relating to design and 
engineering. —? and apotionce 
manufacture, meta ‘ ing 
metal finishing, etc. Member of 
American Society of Mechanical 
Engineers associate member of 
American Institute of Electrical 
Engineers. 
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10,000-Hour Electron Tubes Sought 


for Industrial Use 


To meet the needs of instrument maker, and industrial users, 


ruggedized tubes with stable characteristics and long life are 


being developed to supplant regular radio tubes for this service. 


HE technical and economic feasibility of develop- 

ing special designs of long life, ruggedized elec- 

tron tubes for industrial use were examined in 
great detail at the Conference on Electron Tubes for 
Instrumentation and Industrial Use, held in Philadel- 
phia, March 29 and 30, under the auspices of the Ameri- 
can Institute of Electrical Engineers. The answer from 
the tube manufacturers seemed to be that such tubes 
can be supplied if industry is willing to pay for custom 
made tubes. Some are already on the market. 

At this meeting, which was sponsored by the Joint 
Subcommittee on Electronic Instruments, results of an 
exhaustive survey* of the needs of instrument manu- 
facturers and laboratories were discussed at length by 
tube manufacturers and engineering representatives of 
the user groups, which include manufacturers of elec- 
tronic control as well as instrument makers, The Joint 
Subcommittee is an offshoot of the Committee on In- 
struments and Measurements and the Committee on 
Electronics of the AIFE,. Dr. W. R. Clark, of Leeds & 
Northrup Company is chairman of the subcommittee 
and J. G. Reid, Jr., National Bureau of Standards is 
vice-chairman. 

In order to determine the needs of the electronic in- 
strument industry for electron tubes having character- 
istics superior to those offered for radio receiver appli- 
cation, about a year ago a detailed questionnaire on 
requirements was circulated among some 900 electronic 
instrument manufacturers, government and college 
laboratories and other interested groups. Ten standard 
tube types were proposed as prototypes on which to 
base comparisons in formulating requirements for im- 
provement, namely: 

6H6 Twin diode 

6SN7GT Twin-triode amplifier (medium 
amplification factor ) 

6SL7GT Twin-triode amplifier (high 
amplification factor ) 


6SJ7 Triple-grid detector amplifier 
6SA7 Pentagrid converter 

6L6 Beam power amplifier 

6A3 Power amplifier triode 

6X5 Full-wave high-vacuum rectifier 


VRI50 (or OD3) Voltage regulator 
(glow discharge type) 
RH507 _—Electrometer tube 


An attempt was made to determine not only tech- 
*Report on Electron Tube Survey of Instrument Manufacturers and 
Laboratories, American Institute of Electrical Engineers, 33 West 39th 
St., New York 18. Price $1 to members, $2 to non-members. 
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nical factors like permissible variations in tube charac 
teristics, but also the estimated demand, assuming such 
special tubes could be marketed at $2, $5 or $10 per 
unit, as against 65 cent radio tubes. In analyzing the 
replies, the requirements of small users were distin 
guished from large users by arbitrarily selecting a 
dividing line between users reporting a demand, at 
$2 per tube, below or above 1000 tubes per year. 
Furthermore, an elaborate system of weighing the re 
plies with respect to demand factor was pursued so that 
orders of preference with respect to variations or tole1 
ances on characteristics could be statistically evaluated 

The survey showed that there is a widespread inte1 
est in better electron tubes for instrumentation and othe: 
industrial uses and that the demand is substantial. At $2 
per tube for these improved types it varied from ap 
proximately 340,000 per year for the medium-mu twin 
triode tube (6SN7GT prototype) to 20,000 for the 
power amplifier triode (6A3). Lower figures on the 
electrometer tube were challenged by the largest use1 
in the country (30,000 tubes) and also by the largest 
producer. 

The results of the survey were analyzed for each 
tube type. In addition, the committee itself developed 
corresponding hypothetical tube specifications that ap 
peared to satisfy the needs deduced from the sury cy. 
These are intended to serve as a basis for further 
discussion. 

‘rom the survey certain general overall conclusions 
are drawn: 

1. Minimum tube life sought is 10,000 
hour. 


NR 


Electrical characteristics should not 
vary more than 10 per cent for fixed 
voltages during life of tube. 

3. [Electrical characteristics between tubes 
of the same type should not vary more 
than 10 per cent for fixed voltages. 

4. Reduction of susceptibility to hum and 

microphonics is of slightly more im- 

portance than reduction of noise level. 


wn 


Most unusual service operating condi- 
tions were excessive vibration, high 
temperature and high humidity, 

6. Miniature glass envelope was preferred. 


NI 


Light industrial and government use 
predominated. 

8. Regulation of regulator tubes should 
be plus or minus 1 per cent and there 
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Design features of RCA-5691 and RCA-5692 twin- 


triode amplifiers for critical industrial applications 


include a girder construction to hold elements in 1 
alignment, precise fitting of parts and rigorous 
control of manufacture. B 
Legend 
1—Low leakage button stem. 2—Non-hygroscopic base. 13 


3—Pure-tungsten heater for high mechanical strength. 
4—Sleeves on heater legs insure good mechanical and 
electrical bond between heater and heater leads. 5 
Cathode sleeves locked to mica insulator. 6—Grid plated 12 
to minimize variation in contact potential. 7—“Stops” pre- 

vent vertical movement of grid rods. 8—Grid rods fit 14 
tightly into mica insulators. 9—Extra mica insulator pro- 
vides getter shield. 10—Two getters for long life. 11- 
Plates held rigid by plate ears wedged into mica insula- 1 
tors. 12—Plates are designed to minimize electron coup- 
ling between units. 13—Mount secured by five supporting 
rods. 14—Twelve reinforcing eyelets provide a firm bond 
between mica insulators and five supporting rods. 





Cutaway « Framework 
View — Detail 








should not be any abrupt changes in 
regulated voltage due to current changes 
in the tube. 

9. Interest has been shown in a cathode- 
type electrometer tube in miniature 
glass construction with the grid ter- 
minal brought out at the top of the 
envelope. 

10. Iive times as many tubes will be used 
at a price of approximately $2 than 
would be used if the price were ap- 
proximately $5. 

It was the opinion of the Committee that miniature 
glass tubes are much more popular now than they were 
a year ago when the survey was started. Generally 
speaking, miniature glass tubes are preferred whenever 
the power requirements are not excessive. Similarly, 
the heater current should be kept as low as is possible 
without seriously reducing the life of the tube or its 


ruggedness, 
Electrical Characteristics 


As regards electrical characteristics, uniformity in 
plate current is named the most important factor for 
rectifiers, the double triodes and power tubes. Mutual 
conductance (control-grid-plate transconductance) has 
high rank in the sharp cutoff pentode (6SJ7), power 
tubes and converters. Balance is shown to be of real 
importance in all double tubes, including the power 
rectifier. Amplification factor is high in importance in 
the high-mu twin triode, sharp cutoff pentode and 
multigrid converter. Grid cutoff voltage was rated espe- 
cially significant in the double triodes, the power tubes 
and the electrometer tubes. Grid current was of prime 
importance in the electrometer tube and of significance 
in the 6SJ7 and the power tetrode (6L6). 

After the formal presentation of the results of the 
electron tube survey, other related programs were dis- 
cussed at the conference. One of the first steps taken 
to correlate the needs of industry with that of radio 
manufacturers was through the formation of the Joint 
Electron Tube Engineering Council toward the end of 
the war to serve the overlapping interests of the Radio 
Manufacturers Association and the National Electrical 
Manufacturers Association with respect to vacuum 
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tubes. At that time much of the work of JETEC was 
toward the development of tube standards for the 
Armed Forces. 

The Navy was one of the first to demand ruggedized 
tubes of long life and reliability to stand up against 
severe shock conditions. The Signal Corps also is spon 
soring the development of many special types of tubes 
The Air Forces require tubes of light weight and small 
size that will withstand extremes in temperatures and 
resulting condensation. Civil aeronautical groups and 
the American Association of Railroads have tied into 
Joint Army-Navy Electron Tube Specifications. Minia 
tures are also sought for digital computers where rug 
gedizing is essential for increased reliability and where 
space is at a premium. Some of these complex instru 
ments use more than 18,000 tubes. Less brittle materials 
for filaments are also desired, as well as cathode coat 
ings having greater electron emissivity at lowe: 
temperature, 

Another coordinating group for government require 
ments is the Panel on Electron Tubes Research and 
Development. Fundamental studies are being made to 
increase tube life to at least 10,000 hr. and to increase 
mechanical strength to resist vibration and shock up to 
500 g. In this connection, it was pointed out that failuré 
of tubes in transportation is as frequent as in actual 
service. 

It was generally agreed that the average tube life can 
be greatly extended if early failures are eliminated 
This is done by pre-burning the tubes for three or four 
days. Experience in the Einac computer at the Uni- 
versity of Pennsylvania indicated that after the first 
100 hr of high tube failures the average life of 6SN7 
tubes is estimated at 10 to 20 years. The pre-burning at 
the tube factory also tends to stabilize electrical 
characteristics. 

On the other hand, tube manufacturers indicated that 
it would be impractical to accede to the request of in 
strument makers for a 10-year notice of withdrawal of 
any tube from production. It would mean that the 
manufacturer either would have to retain special pro- 
duction machinery for 10 years after the tube had been 
discontinued or would have to stock an unpredictable 
quantity of tubes. 

Dr. W. R. G. Baker, vice-president of the Electronic 
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Division of General Electric Company, stressed the 
economic factors and indicated that with the relatively 
low demand for special tubes they could be produced 
only on a job-shop basis. He urged instrument makers 
to use as many standard radio receiver tubes as pos- 
sible. Later, N. B. Krim, Raytheon Manufacturing 
Company, confirmed this viewpoint with a detailed cost 
analysis of tube manufacture. He showed that direct 
factory costs on an industrial tube would amount to as 
much as $1.90 as against $0.35 for a regular radio 
tube. Indirect costs, such as set-up costs, capital charges 
for special machinery, engineering expense and training 
of personnel would add from $0.18 to $2.30 per tube, 
depending upon the projected volume. According to his 
figures, not even a single manufacturer who absorbed 
the whole projected industrial tube market would be 
able to produce a $2 tube at a profit and not more than 
two or three companies could profitably share the market 
at $5 each. The survey had shown that the total market 
for $2 industrial tubes would be only about ™% per cent 
of the radio tube volume (approximately 200,000,000 
tubes in 1947). He concluded that a standard radio 
tube will often suffice in industrial applications where 
cost of replacement is low. 


Miniature Tubes Preferred 


The survey had indicated a decided preference on the 
part of instrument makers for miniature tubes, although 
a show of hands in the audience showed the interest 
evenly divided between miniatures and octal base tubes. 
In the discussion it was indicated that because of the 
demand for miniature tubes by the government, such 
tubes are readily available. They are small, light in 
weight and rugged. The fact that the tube has-no base 
cuts down the possibility of leakage. A disadvantage is 
its all-glass construction, which calls for care in han- 
dling and usage. Because of closer spacing of the leads, 
voltage ratings are lower and the small size of parts 
reduces power dissipation. The exposed exhaust tip is a 
potential source of trouble. Some industrial users criti- 
cized miniatures for industrial use, principally because 
of the troubles with pins bending and the difficulty of 
soldering leads spaced 3g in. apart. 

On the other hand, it was brought out that better 
contact is obtainable with 0.040 in. pins on miniatures 
than with pins on octal bases. For one thing, there is no 
solder on the end of the pins to cause difficulty. Beryl- 
lium copper spring contacts on sockets have been tested 
up to 40,000 miniature pin insertions without failure. 

Within the last few months the Radio Corporation of 
America has introduced a line of small electron tubes 
for industrial and commercial applications where de- 
pendability, long life, stability, uniformity and resist- 
ance to vibration and impact are essential. These are 
RCA-5691, a high-mu twin triode; RCA-5692, a 
medium-mu twin triode, and RCA-5693, a sharp cut-off 
pentode. These special Red tubes are similar in elec- 
trical characteristics to their radio receiving tube 
counterparts, the 6SL7-GT, 6SN7-GT and 6SJ7. Their 
special design features were described by C. M. Norris, 
Radio Corporation of America. To obtain a constant 
level emission from the cathode in the new industrial 
types, the cathode is designed to operate at the relatively 
low temperature’of 1000 K and a longer processing 
schedule is used to activate it. The heaters are double 
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helical coils of pure tungsten and have greater resistanc« 
to shock than the folded type which have sharp bends at 
the apices. The heater legs are pre-wrapped with nickel 
tubing which is then welded to the nickel stem lead, 
giving a stronger bond than is obtainable when the 
tungsten is welded directly to the nickel stem. The 
control-grid wire is silver-plated to provide improved 
uniformity of contact potential between control grid 
and cathode. 


New Rugged Tubes Described 


Other construction features designed to reduce varia 
tiors in tube characteristics under conditions of vibra 
tion and shock (see cut) include an embossed ring in 
the upper end of the cathode that anchors the cathode 
to the upper mica ; metal stops to prevent vertical move 
ment of the grid rods; a close fit between the grid sup 
port wires and the holes in the mica insulator ; a girder 
type construction consisting of supporting rods which 
hold the electrode assembly together. The rods are 
welded to eyelets in the top and bottom mica insulators. 
With the cathode wedged securely in the top mica, the 
sleeve is free to expand downward through the lower 
mica. The electrode assemblies are rigidly supported on 
button-type stems, and additional support is provided 
by mica corners contacting the wall of the envelope. As 
a result of these precautions, vibration output readings 
can be held to a rejection limit which is approximately 
one-fifth the limit for corresponding regular types. The 
tubes are said to withstand 2.5 g of continuous vibra- 
tion at approximately 20 cycles per sec for hundreds of 
hours at maximum rated voltage. To keep down the vari- 
ations in plate current, selective assembly of tube parts 
is used to insure accurate spacing between electrodes. 

Among factors contributing to the stability of the 
new Red tubes is a prolonged seasoning process. The 
designs are compensated for drift in characteristics 
through the aging period so that the stabilized tubes 
will be centered for their rated characteristics. This 
aging also tends to weed out early-life failures. The 
tubes are rated conservatively to prevent high cathode- 
current densities and to avoid excessive liberation of 
gas from the electrodes. The result is a series of tubes 
for which a minimum life expectance of 10,000 hr is 
predicted. The range of tolerances on electrical char- 
acteristics match the hypothetical tube specifications 
suggested by the AIEE Joint Subcommittee on Elec- 
tronic Instruments except for tolerances on mutual 
transconductance where the RCA range is wider (+ 17 
per cent, as against 11.4 per cent for the RCA-5692 
tube. ) 


§ § New Capacitor Paper 
Makes 25-kvar Units Possible 


A new low-loss Kraft paper developed in the Pitts- 
field laboratory of the General Electric Company has 
raised the ceiling rating for large power factor capaci- 
tors to 25-kvar, ten kilovars higher than the practical 
design limit that has stood for the past 15 years. Size 
of the new unit is about 58 per cent larger than that of 
the 15-kvar capacitor. This increase in capacity is ob- 
tained chiefly because the new paper has a 20 per cent 
lower temperature rise than the dielectric previously 
used in this type of application. 


ELECTRICAL MANUFACTURING 





Magnetic Fluid Couplings 


Result in Smoother Acceleration 


New design utilizes a suspension of fine iron particles in 


oil between clutch faces which are joined to make an eff- 


cient drive unit when particles are magnetically energized. 


N ELECTROMAGNETIC clutch operating on a 
A new principle has been designed that is particularly 
suitable for applications in servomechanisms, auto- 

matic machinery, automotive service and many other 
fields where ease of control and constancy of character- 
istics are important. The new clutch was developed at the 
National Bureau of Standards by Jacob Rabinow, chief 
of the Ordnance Mechanics Section, who has assigned 
all patent rights for the clutch to the U. S. government. 
The magnetic fluid clutch operates on the following 
basic principle: When the space between two parallel 
magnetic surfaces is filled with finely divided magnetic 
particles and a magnetic field is established between the 
two plates, the magnetic particles bind the plates together 
against movement parallel to their surfaces. The magnetic 
particles may be finely divided iron which, for most appli- 
cations, is mixed with a liquid, such as oil, to prevent 
packing and to afford smoother operation of the clutch. 
\Vhen a portion of this mixture is acted on by a magnetic 
field, the iron particles are mutually attracted, bind to- 
gether in the field, and the mixture seemingly “solidifies” 
—an effect readily demonstrated by lowering a small 
permanent magnet into a beaker of the iron-oil mixture 
(Fig. 1). As the magnetic field can be produced by an 
electric current, a very simple means is thus obtained for 
the control of the binding force over a very wide range. 
Preliminary results at the National Bureau of Stand- 
ards indicate that the electromagnetic fluid clutch has 
numerous advantages over many other existing types. 
It is characterized by extreme smoothness of action due 
to the fact that all contacting surfaces, both of the plates 
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Fig. 1—A magnetic fluid con- 
sisting of fine iron powder 
and oil forms the heart of the 
new clutch developed at the 
National Bureau of Standards. 
When acted upon by a small 
permanent magnet that por- 
tion of the mixture in the 
magnetic field “solidifies” and 
adheres to the magnet. 
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Fig 2— Three forms among 
many which may be given to — . 
the new magnetic fluid clutch. ' KAAAWY 


At (a) is a configuration simi- 4 
lar to that most generally em- a 4 
Leg 
“< 


ployed in dry magnetic coup- 
OKX XSI 


° LF OT SOP 


lings. At (b) and (c) are two 

alternate arrangements better 

suited to the use of the mag- 

netic fluid. The one at (c) particularly provides an increased 
area of action. 


and of the iron powder, are coated by a lubricant. The 
clutch is easy to control and requires very small amounts 
of electrical power. The control is extremely smooth from 
the minimum, which is determined by the viscous drag 
of the oil, to the maximum, which is controlled by the 
magnetic saturation of the iron. Unlike other electro- 
magnetic clutches which follow a square law, whereby the 
torque is porportional to the square of the electric current, 
torque in the new clutch is proportional to the control 
current over a wide range of torque values. Hence, the 
clutch is particularly suitable for servomechanism appli- 
cations where linearity and good control down to zero 
current are of primary importance. 

Another unusual and desirable feature found in some 
forms of the magnetic fluid clutch is that the value of 
static friction does not differ appreciably from the value 
of kinetic friction; hence no discontinuities in torque 
exist at the instant of initiation of slip. This feature is 
one of the principal reasons for smoothness of the clutch 
action, since chattering in an ordinary dry friction clutch 
is mainly due to the difference between static and kinetic 
friction. 


Wear Only Adds Effectiveness 


3ecause it has no axially moving parts, the clutch is 
very easy to build, consisting essentially of a driving and 
a driven member which do not change relative position, 
except in rotation. As slipping occurs only between ex- 
tremely fine iron particles and between the iron particles 
and smooth face surfaces of the clutch, and as all the 
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Fig. 3—Where low inertia is required in the driven member, 
a thin cylinder may be used. This is a development of the 
suggestion in Fig. 2 (c). 


surfaces are lubricated, wear is practically non-existent. 
Moreover, if any of the surfaces are worn off, the iron 
dust thus generated simply adds to the iron powder 
already in the oil mixture. The gaps, as normally em- 
ployed, are fairly large; therefore, any such wear will 
have negligible effect. In the clutches tested at the Bureau, 
no wear has been noted, but because extensive life tests 
have not yet been run, it is not possible to rule out wear 
completely. Fig. 2 shows three alternate methods of 
dividing the magnetic structure for the transmission of 
power. It will be recognized that a is the configuration 
most generally employed in dry magnetic couplings, 
while b shows an alternate arrangement particularly suit- 
able for the use of magnetic powder and oil instead of dry 
friction. In ¢ is another arrangement where the magnetic 
structure is cut at more than two places so that parallel 
plate operations may be obtained in order to increase the 
area of action. While all figures show a single circular 
coil, it is quite obvious that separate coils, spaced like the 
poles of an electrodynamic machine, may be employed. 
The single coil is favored because of its simplicity of con- 
struction and excellent magnetic efficiency. Many other 
forms of magnetic circuits can be employed, depending 
on the materials used, results desired, cost, and other 
factors. 

The design principles of the magnetic circuit of the 
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0 200 400 600 800 1000 1200 
R.P.M. 
Fig. 5—Torque-speed relationships in a 3-in. disk clutch of 
the magnetic fluid type with various values of current in the 
magnetizing coil. 
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Fig. 4—A larger design of magnetic fluid clutch, and its dis- 

assembled components, especially suitable for automobiles 

and machinery. This is essentially the same design as shown 
in Fig. 3. 


clutch are no different from those used in all other elec 
tromagnetic machinery, with the possible exception that 
the value of the permeability ofa suitable mixture of the 
carbonyl iron and oil is approximately 8 times that of air. 
A permez ae of 8 implies that an iron- powder | gap of, 
say 0.080 in. has the same reluctance as an air gap of 
0.010in. This increased permeability of the gap greatly 
simplifies the design and construction of practical elec 
tromagnetic couplings of the type described. Higher 
permeabilities can be obtained by using less oil, large 
particles, or aggregates of large and small particles, but 
it is doubtful that very much better values than those 
reported can be obtained with carbonyl E powder mix 
tures. 

One of the main considerations in the choice of gap 
dimensions is the effect of viscous drag. or example, in 
a clutch of the type suitable for automotive use, the 
viscous drag of the clutch plates when the magnet 1s 
de-energized must be kept to a minimum, while in an 
overload clutch this effect may be of no importance. 


Parallel or Series Gaps 

Consideration of the design of magnetic circuits leads 
to the following conclusions : The use of gaps in parallel, 
or single gaps of large area, entails large amounts of iron 
and small copper losses, while the use of gaps in series 
reduces the amount of iron but requires more excitation 
to overcome the total resultant gap length. Which method 
of attack is preferable depends upon such factors as the 
availability of electrical power, considerations of weight, 
and size. Multiple-plate clutches can be designed so that 
the sets of plates are either in series or in parallel. A 
clutch using the series gap arrangement is very*eompact, 
but heat dissipation presents special problems, particu 
larly if the clutch is to be used continuously in a constantly 
slipping condition. Air or liquid cooling can, of course, 
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Fig. 6—Static torque transmitted through a 3-in. magnetic fluid 
clutch with various values in the magnetizing coil. 


be provided in any known manner. 

Where low inertia is required in the driven member, 
as in high-speed servo work, it is desirable to make the 
exciting coil and magnetic iron a part of the driving 
member so far as possible. Only a very thin member is 
then needed to pick up the torque in a clutch such as 
shown in Fig. 3. The thin driven cylinder, which normally 
is made of iron or other magnetic material so as not to 
introduce any unnecessary reluctance into the gap, may 
he made of various non-magnetic materials as well. It was 
found that cylinders made of such materials, when intro- 
duced into the magnetic gaps, experienced torque because 
of the attraction of iron particles from opposite sides of 
the driven cylinder. Work on this effect is still in process. 


The Magnetizing Winding 

Generally speaking, it appears advisable to place the 
electrical winding inside the clutch for several reasons: 
This placement reduces the amount of wire needed; it 
puts the torque surfaces at the maximum radius ; it per- 
mits better dissipation of heat generated by the friction 
surfaces ; and it reduces the overall size and inertia of the 
clutch. It is also possible to make the energizing coil com- 
pletely separate from the clutch so that the coil is not 
revolved but transmits the magneto-motive force to the 
working faces through short air gaps. This can be ac- 
complished at some loss of electrical efficiency and ap- 
pears suitable only for very small sizes, where the power 
demands are low and the simplification is justified. 

When an electromagnetic fluid clutch is used as a 
brake, slip rings are not necessary. 

Tests on this clutch indicate that the static friction is 
not appreciably different from the friction obtained under 
conditions of slip. This can be seen from a typical set of 
curves shown in Fig. 5. The relationship between exciting 
current and torque is shown in Fig. 6, The magnetization 
curves, it will be noted, are practically linear through 
zero. The clutch does not appear to obey the square law 
as is generally expected in magnetic devices. The reasons 
for this are not clearly understood. 

Since the speed of response is of paramount impor- 
tance in servomechanisms, the time of build-up and decay 
of torque was measured. This was done by means of a 
wire strain gage attached to the rim of the driven mem- 
ber. The input voltage was applied to one pen of a multi- 
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channel recorder while the strain gage was made a part 
of a 60-cycle bridge, the output of which was applied to 
a second pen of the recorder. The photograph of the re- 
sulting record is shown in Fig. 7. It will be noticed that 
the torque rose and decayed in approximately Y%oth of 
a second. In some previous tests with similar equipment, 
torque rise- and fall-times of the order of %oth of 
second were obtained. 


Many Possible Applications 


The results obtained by the National Bureau of Stand- 
ards in the experiments on the several forms of the mag- 
netic fluid clutch suggest many possible uses for the new 
electromagnetic device. The automotive application men- 
tioned previously is, of course, the most obvious one. 
Unlike fluid couplings of the type now common in auto- 
mobiles, the clutch is not a speed-sensitive device ; if the 
load is below the slipping torque of the clutch, no slippage 
occurs and the mechanical efficiency of the clutch is 100 
per cent. The feature which particularly adapts the new 
clutch to automobile use is its easy controllability, which 
makes it especially attractive for use in automatic trans- 
mission where permanently-engaged gear trains are 
clutched in and out, depending upon the speed ratio re- 
quired. Since the amounts of electrical power required 
to control the magnetic clutch are small, it is a simple 
matter to interlock the electrical circuits with the speed, 
throttle setting, power demands, etc. 

The field where these new clutches are expected to 
find their main application, however, is in servomechan- 
isms. Here friction clutches have been used, but their 
lack of smoothness, the change in characteristics caused 
by wear, their non-linearity, and the poor reproducibility 
of results have given rise to great difficulties. The new 
clutch should go far toward solving such problems. While 
servomechanisms can be operated by variable speed 
motors, hydraulic transmission, and many other means, 
clutches and brakes have the very great advantage of 
low inertia-to-torque ratios. Electromagnetic clutches are 
particularly adaptable to serve as the final elements of 
electromechanical amplifiers. 

It was found by experiment that the nature of the oil 
used in the magnetic fluid clutch has relatively little bear- 
ing on performance; hence silicone liquids may be em- 
ployed with excellent results, enabling the clutch to oper- 
ate at very low and very high temperatures, a consider- 
ation of great importance in military applications. 

Another broad field of applications is in constant- 
torque and overload devices where the clutch need never 
be de-energized. Permanent magnet clutches are particu- 
larly useful for such service. 
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Fig. 7—Time of response of the driven member of a magnetic- 
fluid clutch is measured by only one or two cycles of a 60-cycle 
circuit supplying the clutch. 
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Todouy’s Product Deo 





Eleetrie Furnace for 
Heating Homes 


For warm-air heating of homes in areas 
where electric power rates permit, this fur- _ 
nace has nickel-chromium elements enclosed 
in a metal sheath and cast into an alum- 
inum convector with large-area fins. Ther- 
mostatic control of heaters in successive 
steps. Illustration at right shows mercury 
relays which control individual heaters. 
Electromode Corporation. 





Fills containers with high volumetric ac- 
curacy. Motor of 114 hp has magnetic 
.starter and thermal overload protection. 
Stepless variable speed control by Mas- 
ter Speedranger. built in. Push-button 
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Automatic 
Filling 
Machine 
for Foods, 
Cosmeties, 
Paints, 
Oils, Ete. 


controls are water- and oil-tight. Entire 
machine may be flushed and hosed for 
cleaning. Electric heater for viscous 


liquids. The Karl Kiefer Machine 


Company. 
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High-Frequency Corner Stayer for Plastic Boxes 


Sheet thermoplastics containers with depth up to 4 in. are sealed at 
corners by heat resulting from a field through the dielectric material 
with a frequency of about 200 me. A continuous output of 100 watts 
with a 50-per cent overload capacity is available. The h-f power is 
supplied by a type 100-AV electronic power generator, built by RCA, 
incorporated in the structure of the corner stayer. Input, 800 watts, 
through extension cord and plug for any 110-volt receptacle. [llustra- 
tion above shows how the plastics sheet is placed between the elec- 
trodes, bent, and held under pressure while heated. Operation is by 
treadle. Material thickness, 0.005 - 0.020 in. Spectrum Engineers, Inc. 
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Humidifier for 
Industrial 
Applications 


Vaporizing over 1 gal of water per hr, entire unit 
is made of copper or other non-ferrous material. 
Water level is maintained by float valve. Air is 
brought in from bottom through fiber glass filter 
and air and vapor are impelled outward by fan 
blades. Ball-bearing motor, 1/15 hp at 3300 rpm, 
drives fan. Designed for use in textile and tobacco 
plants, printing shops, paper mills, chemical fac- 
tories, etc. Walton Laboratories, Inc., manufac- 
turers; Abbeon Supply Company, distributors. 
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Air Cireulator 
with Diffuser 


A 16-in. fan within the 
housing is driven at 1500 
rpm by a 1/20-hp 
shaded-pole motor with 
three-speed adjustment 
obtained with series re- 
actance. Air delivery, 
1800 cfm. American 
Metal Products Co. 


-om cena in 





Non-rotating louvers. shown in raised position 
at right, are moved by hand to deflect air or 
folded down flat, as above, when fan is not in 
use. Pedestal position at far right is suitable 
for use as an exhaust or ventilating fan. 






























Compact Design for Radio-Phonograph 


In this small table model 1401 are incorporated a radio 

receiver with loudspeaker, built-in aerial, and an auto- 

matic phonograph. Records, either 10 or 12 in., are 

merely inserted through door in base, without need for 

setting pick-up arm. Circuit uses 5 tubes, including rec- 

tifier. Cabinet finished in ebony plastics and mahogany 
with gold-colored grille. Phileo Corporation. 





Portable Microwave Diathermy Unit 


A continuous-wave magnetron, having a permanent magnet 
as an integral part of the tube, generates radiation at radar 
frequency (2400-2500 mc). Transfer of the energy is ac- 
complished with coaxial cable terminating in a pre-focused 
director. several of which are interchangeable, beaming 
the radiation to the desired point as a spotlight beams 
light. Frequency is within band assigned by FCC for dia- 
thermy equipment. No tuning is necessary since the cavity 
magnetron is a tuned circuit in itself. Entire unit, called 
“Microtherm,” weighs 35 lb. Raytheon Manufacturing Co. 
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Fluorescent Table Lamp 


The fluorescent tube is in a vertical 
























position and the central column 
within which it is housed is made 
of two-tone translucent plastics. 
Ballast and starter are mounted 
within the base. By removing the 
shade there is left a torchere which 
may be used decoratively. Made in 
two sizes, with 15- and 20-watt 
fluorescent tubes, respectively. 
Height of larger lamp, base to 
finial, 3014 in. Shade, 18 in. 
across. All-Lite Mfg. Co. 








Today's Product Designs 


Hot-Dog Sizzler 




























10 

> Cooks two frankfurters at a time in 

fe three to five minutes. Made for 115 

or volts with cord and plug or for 6 volts 

C- with wire and socket for use in car or 

y boat. Made of aluminum, bakelite fit- 

tings. Thomas Manufacturing Co. 
Protectograph Check-Writer 
Powered by a small universal motor, this machine pro- 
vides protection in imprinting the amounts of checks. 
perforating the paper with many fine cuts, and stain- 
ing the cut edges with two colors of ink. The manual 
release beside the keyboard trips the clutch mechanism 
and the motor does the work. A removable cover can 
be locked on and when locked the switch is opened. 
cutting off power. A new mechanical feature is the 
cylindrical opening at bottom center of machine into 
which sheets of multiple checks may be rolled and 
inserted for convenient imprinting. Exterior styled by 
Henry Dreyfuss. The Todd Company. 
SG 


MAY 1948 99 















































ucts that result from compressing powdered metal 

in dies or molds and then subjecting the result- 
ing compacts to sintering or its equivalent in a fur- 
nace at a temperature high enough to fuse or bind the 
particles and form relatively hard and non-friable 
parts. Such products are often referred to as “powder 
metallurgy parts.” As here considered, the products 
are entirely or primarily metal but, in many cases, 
non-metallic ingredients, such as graphite or synthetic 
resin are included. 

Sintered metallic powder compacts are necessarily 
somewhat porous but the sintering or binding action 
gives them ample strength for numerous applications, 
although strength and many other physical properties 
are not, as a rule, equal to those of corresponding cast 
or wrought metals (when the latter are available in 
the desired alloy). In many cases, sintered compacts 
are quite ductile, at least after swaging or coining, 
and some can even be drawn into fine wire, as is done, 
for example, in filaments for incandescent lamps. 

Porosity is an asset in products such as bushings 
and in parts in which absorption and gradual feeding 
of oil are wanted and also where the product acts as a 
filter or a means for diffusing liquids or gases or serves 
as a flame arrester. Being porous, the sintered compact 
is also somewhat lighter than solid metal of the same 
composition. 

Although most commercial sintered compacts are 
of small size, weighing from a small fraction of an 
ounce to a few pounds, compacts up to 90 lb. or more 
in weight and 16 in. or more in major dimensions 
have been produced. The primary economic field has 
been, however, chiefly for parts weighing from a frac- 
tion of an ounce up to a few ounces. 

Many sintered powder products are true alloys but 
others are properly regarded as mechanical mixtures. 
Still others are made from a single pure metal partly 
because the shapes desired are most readily fabricated 
by compacting and sintering. 

The commercial importance of sintered powder 


G oas that metallic powder compacts are the prod- 
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Parts Made trom 


Fig. 1—Typical sintered compacts in a variety of 
shapes and sizes, made of bronze and iron powders. 


Amplex Div., Chrysler Corp. 


compacts lies partly in the unique properties that they 
possess but also in the fact that fabrication is rapid 
and efficient, being accomplished also, as a rule, with 
little or negligible waste. Since powdered metals 
usually cost more per pound than they do in other 
forms, applications are largely confined to parts in 
which (a) composition, porosity or other properties 
not obtainable otherwise are required; (b) economies 
in fabrication or in virtual elimination of scrap or 
both offset higher material costs; (c) the shape or close 
dimensional limits are not attainable with equal 
economy, if at all, by other available means. 

In general, no machining, other than press sizing, is 
required, and relatively smooth surfaces are produced. 
Mechanical properties are adequate for a wide range 
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Fig. 2—Typical 
compacting die with 
upper and lower 
punches (the latter 
surrounding a core 
rod) as used by 
Moraine Products 
Div.,General Motors 
Corp. A compact 
ready for ejection is 
shown above the 
lower punch which 
actsasanejector 
and strips the com- 
pact off the core. 
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Although powdered metals are often costly, economies in fabrication often enable 


compacts to compete on a cost basis with parts made by other high-production 


methods, particularly if the designer observes specific rules outlined herein. 


Sintered METAL POWDER COMPACTS 


HERBERT CHASE 


Mechanical Engineer 





Fig. 4—When, as in the part shown at left, an undercut 

groove and a cross hole are required (or either) machin- 

ing is necessary. It is required also if, as in part at left, 

the flange is more than half its thickness below the top. 

In such cases, the compact is made as shown at right 
and is machined to shape at left. 


of applications, and some physical and chemical prop 
erties are exceptionally good. Sintered compacts are 
available in a wide range of shapes and sizes, including 
many with one or more holes cored parallel to the 
compression axis. Weight is somewhat less than for 
cast or wrought products of the same composition. Cost 
per piece is often below that for equivalent parts 
fabricated by other means. Composition and micro- 
structure can be closely controlled. Some sound-damp- 
ing characteristics, making for silence in operation, 
are attained. 

Limitations include: Powdered materials cost more 
per pound than in most other commercial forms; die 
costs are high and die wear is commonly rather rapid; 
shapes and sizes are more limited than for some other 
high production parts; porosity precludes some types 
of applications; strength and some other mechanical 
properties are inferior to those of most metals of 
corresponding composition (where these are available 
in the required alloy) fabricated by other means; some- 
what specialized equipment is necessary for efficient 
production. 
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Presmet Corp. 

Fig. 3—Presmet iron compacts with all holes cored. The 

part with two star wheels or gears has a hub % in. long, 

\%4 in. OD and 3/16 in. ID, the larger wheel being 0.040 
in. thick. 


Dies employed in compacting powders are commonly 
made from hardened alloy steel, usually having high- 
chromium content. A major objective is to secure a 
die highly resistant to abrasive action of the powder 
but still capable of machining before hardening and 
of being ground and polished after hardening. Walls 
of the die cavity have to be of extreme smoothness and 
commonly are finally lapped or polished with fine 
rouge. In this operation, motion should be parallel to 
punch motion so that the fine scratches are parallel to 
the axis. This tends to reduce wall friction and to 
facilitate ejection of the compact. Cavities for highly 
abrasive powder are sometimes fitted with carbide 
liners. 

All dies have a close fitting punch or ram at the top 
and bottom of the die cavity. The upper punch is 
always used to compress the powder and very often 
the lower punch is also advanced so that compression 
takes place from both ends. If the piece is to be hollow, 
the lower punch is bored out to receive a core which 
usually is fixed. After the compact is compressed, the 
upper punch is withdrawn and the lower punch ele- 
vated to strip the compact off the core. 

Some dies are given a very slight taper, say about 10 
min, starting just above the point where the stroke of 
the upper punch ends. This makes it somewhat easier 
to eject the compact and may tend to reduce die wear. 
There may also be less chance that compacts will be 
injured during ejection. 

All dies must have above the space into which the 



















Table I — Nominal Composition and Properties of Copper-Base Alloys 
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z eo Elongation ee Nominal Composition, % 
Type of BORNIIO © iene een hardness | >Pecific — —- 
Make material} Designation | strength, psi | % in 1 in.|% in2in.| number | gravity |Copper | Zinc | Tin | Graphite |Phosphoru- 
A Bronze |Durex No.46| 13,000 2.0 — . 6.6 88.75 | 10.0 1.25 ~ 
Oilite 
B Bronze | heavy duty 12,500 — 5 min 30 6.0 90 - 
Oilite 
B Bronze |advance duty 18,000 — 10 min _— 6.9 90 
Oilite 
B Bronze | severe duty 40,000 — 20 min — 8.3 90 i 
Selflube 
c Bronze C-64 low 10,500 — — — 5.8 88-92 
Selflube 
C-64 
Cc Bronze standard 14,000 — — — 6.2 88-92 
Selflube 
C-64 
Cc Bronze high 15,000 on — ~— 6.7 88-92 
D Brass 1110 32,000 | 14 49 8.36 90 10 
D Brass 1109 39,000 ~ 20 — — 85 15 
D Brass © 1130 40,000 30 — ~ 80 20 
D Brass 1101 36,000 | 14 51 1.92 70 30 
D Brass 1107 39,000 22 — ~ 65 35 
D Brass 1119 44,000 | - 20 - 60 10 
D Brass 1113 32,000 | - 34 41 799 | 90 10 
D Brass 1104 36,000 — 48 39 7.94 70 30 
D Brass 1125 39,000 — 42 — — 65 35 
D Brass 1114 50,000 — 34 — — 60 40 
D Brass 1117* 36,000 ~ | 36 = —_ 70 30 





Makers: A—Moraine Products, Div. of General Motors Corp.; B—Amplex Div. of Chrysler Corp.; 


* Sintered from spherical particles. Other data relate to products made from powder with 
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Makers: A—Moraine Products Div. of General Motors Corp.; 
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Table If — Nominal Composition and Properties of Ferrous Alloys 


B—Amplex Div. of C 








C—Keystone Carbon Co.; D—New Jersey Zinc Co. 


particles of irregular shape. 











Tensile | Elongation a a Specific ae Nominal composition, % 
Make Designation | strength, psi | % in 1 in. % in 2 in. number gravity Iron | Copper Graphite 
A Durex No. 62 28,000 | 0.5 — 5.9 99 — l 
A Durex No. 93 28,000 0.5 — 6.0 92.5 ia — 
Super 
Oilite 
B heavy duty 30,000 — 1 min 6.0 75 25 — 
Super 
Oilite 
B advance duty 35,000 -— 2 min 6.8 75 25 — 
Super 
Oilite 
B severe duty 45,000 _ 2 min 7.0 15 25 a 
Super 
Oilite 
B extreme duty 40,000 ~— 1 58-62 ~— == ann 
Iron 
B Oilite 15,000 | — 1 min 5.8 100 ome —_ 
Iron 
B Oilite 30,000 | — 2 min 6.2 100 o on 
Iron 
B Oilite 35,000 - 2 min 6.6 100 — _ 
Selflube 
c low F-125 12,000 — — 5.0 92-98 3-8 — 
Selflube 
G standard F-125 16,000 — — 5.4 92-98 — 3-8 — 
Selflube 
[ high F-125 20,000 — — 5.7 92-98 3-8 ei 
Selflube 
G standard F-200 40,000 — — 5.9 87-93 8-13 don 


hrysler Corp.; C—Keystone Carbon Co. 
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Fig. 5—A part of the shape shown at right is readily 
produced in a die constructed as shown. The flange is 
I in. in diam and \4 in. thick, and the shank % in. 
diam and % in. thick. As the upper punch moves down 
14 in., powder left below it has only one-third its original 
volume. The lower punch moves up % in. and the 
powder remaining below the flange has one-third its 
original volume. Actually, the whole mass is compressed 
the same amount, hence density should be substantially 
the same in all parts of the compact. As the flange is 
relatively thin, both the sleeve and the rod, which con- 
stitute the lower punch, are elevated at ejection until 
the flange clears the die. Then the rod alone is further 
elevated to.push the compact free of the hole in the 
sleeve. This avoids breaking the flange. 


compact is finally compressed a hole of the same shape 
and about the same cross section as the cavity and of 
sufficient volume to hold the charge. Total volume ol 
hole and cavity commonly has to be about three times 
the final volume, but the total depends upon the 
apparent volume of the powder and that of the com 
pact and varies with the pressure applied and powde) 
used. The exact relation has to be determined experi- 
mentally. 

As in all processes dependent upon dies to shape the 
product, the latter must be so designed that it will 
clear the die and not be injured by ejection or strip- 
ping action. This requirement places definite limita- 
tions upon the shape of parts that it is possible to 
produce on a dependable and efficient commercial 
scale. 

The part, as compacted, can not have any undercuts, 
either internal or external. Cored holes must have 
axes in or parallel to the compression axis. No cross 
holes or side recesses can be produced in any type of 
compacting die or compacting machine considered 
commercially feasible. It is practicable, of course, to 
cross-drill, tap, thread, undercut or otherwise machine 
the compact after sintering. 

Parts that have stepped diameters or flanges’or in 
which the cross-section varies should be so compressed 
that density is approximately the same througout. 
Otherwise, strength will vary and warpage may result 
from sintering. This fact limits the variation in height 
parallel to compression axis that is feasible within a 
given piece. Total height, in general, should not ex- 
ceed four times the minimum height. Thus, if the 
flange of a bushing is 14 in. thick, the over-all length 
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Fig. 6—Parts having narrow projections and sharp edges 

such as those with sections as shown at left are decidedly 

unfavorable from a production standpoint. Sections such 

as those at the right are much to be preferred and may 
serve the same purpose. 


of the part as compacted should not exceed 1 in. 

Total height depends also upon the stroke of the 
press used in making the compact. Usually the effec- 
tive stroke is the sum of the strokes of upper and lower 
punches in forming the compact. If the ratio of initial 
volume of powder used in final volume of the compact 
is 3:1, the maximum height of piece a given press can 
produce usually is one-third the total stroke that the 
machine affords. Unless a very large compacting ma- 
chine is available, the practicable length of the piece 
is likely to be below 314 in. and relatively few com- 
pacts have greater length. 

Parts that are not thick (parallel to the compression 
axis) in relation to dimensions at right angles to the 
compression axis usually are more favorable to com- 
pacting and easy ejection than are high parts with 
small transverse dimensions. Compacting and ejection 
difficulties are inclined to increase as height increases 


v- Upper punch... 









“Lower punch.--” 
or stripper 


Fig. 7—If a spherical surface is required on the end of 

a compact, the arc should not extend to the outer 

diameter, as in figure at left, because this requires a 

sharp-edged punch. There should be at least a narrow 
land at the edge, as in sketch at right. 
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Fig. 8—Fixtures for impact (above) and ductility 
(below) tests on specific parts of the shapes shown. 
Such empirical tests are sometimes devised to afford 
indication that parts will meet service requirements. 


relative to transverse dimensions. On the other hand, 
a compact that is too thin may give trouble in ejection, 
handling or sintering. 

Parts that have a tapered section can be produced 
but the die must have a cylindrical hole above the 
taper. A tapered core pin can be used but a short 
length of the hole must be cylindrical to fit the upper 
punch. 

Design Rules 


As for most metal products, it is not easy to formu- 
late rules of design that do not have exceptions. 
But, if the following rules are applied or designs 
are checked against them to minimize violations, the 
resulting product is likely to cost considerably less 
than if the rules are not observed. 

1 — Keep the volume of the compact and maximum 
dimensions as small as will meet other requirements. 
This will minimize the weight of material consumed 
and permit using presses that operate as fast as circum- 
stances allow. Die costs are also likely to be minimized. 
Walls should not be so thin, however, that savings in 
metal are more than offset by increased production 
costs. 

2— Avoid specifying a powder that will increase 
costs over some standard or readily available type un- 
less assured that some necessary compensating advan- 
tage will result. The cheapest powder that will certainly 
meet service and production requirements is the logical 
choice. Most shops prefer to minimize the number of 
types and grades of powder employed to those stocked 
or readily available and to those having working 
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Fig. 9—Non-ferrous compacts produced by several dif- 
ferent manufacturers: (a) copper-nickel part, (b) pure 
copper helical bevel gear, (c) brass cam, (d) pure cop- 
per part with cored slot only 0.020 in. wide (too narrow 
to machine), (e) aluminum ring (production abandoned 
because of difficulties encountered), (f{) brass instru- 
ment part, (g) copper watch dial, (h) bronze segment. 


properties with which they are familiar, as a shift to 
another type or grade may introduce uncertainties. In 
general, however, experienced shops are willing to try 
powders that are new to them, if such powders are 
essential or appear likely to result in economies, but 
then the producer may properly expect the custome: 
to pay for whatever experimenting is necessary to secure 
desired results. 

3— Keep wall thickness reasonably uniform, or, 
where marked departure from uniformity is essential, 
make the transition in thickness gradual. By so doing, 
warpage or possible fracture in sintering or breakage 
in service is more likely to be avoided. In no case, 
however, should walls be substantially thicker than 
strength, service or production requirements dictate. 

4 — Avoid walls that are so thin that ejection with- 
out breakage becomes difficult or impossible, that 
handling of the green compact is apt to result in 
breakage or that sintering results in significant war- 
page. The minimum wall thickness on a tubular part 
is sometimes put at about 0.050 in. for parts up to 
34, in. dia. and about the same length. For greate1 
lengths or diameters the minimum thickness should 
be increased in proportion. Hubs % in. long, 3/16 in. 
ID and % in. OD have been produced, however. 
Hence, walls as thin as 0.032 in. are feasible on small 
parts. 

Minimum thickness parallel to the compression axis, 
say on a flange, depends partly upon its diameter in 
reference to body diameter. A flange 0.050 in. thick 
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and 9/16 in. diam is readily produced on a bronze 
bushing of 3% in. body diam (OD). Flat iron washers 
of ¥ in. diam and 0.055 in. thick have been produced 
with radial corrugations on one face and a central 
boss about 0.020 in. high (total thickness at boss 
0.075 in.) on the other face. A flat disk of iron 0.062 
in. thick, 114 in. diam and having one 13/32-in. and 
several smaller cored holes is another commercial prod- 
uct. A star wheel 0.040 in. thick and % in. OD ona 
hub % in. long, ¥4 in. OD and having a 3/16-in. hole 
is among other iron parts produced with thin sections. 
These parts are among iron compacts shown in Fig. 3. 

5 — Avoid all undercuts on surfaces actually or 
nearly parallel to the compression axis unless the cost 
of machining these is warranted. Such undercuts can- 
not be produced by the compacting die or by cores. 
Although external undercuts can be produced by a 
split die or sleeve, the practicability of such construc- 
tion is doubtful. Cross holes must be drilled, threads 
cut or tapped and circumferential slots or back tapers 
must be machined. It is often possible, however, to 
employ a sintered compact economically even though 
machining operations are needed, as for the part in 
Fig. 4. Some stock is wasted in machining but much 
less, as a rule, than if cut from bar stock. 

6 — Where variations in height measured parallel to 
the compression axis are essential, make sure that rea- 
sonable uniformity in compacting is feasible without 
excessive die cost. If a flanged or stepped part is need- 
ed, compression from both ends of the piece usually 
is required and steps may necessitate punches made 
in two or more pieces, as in Fig. 5. But they increase 
first costs and maintenance costs on dies, require press- 
es arranged for multiple punch actuation and tend to 
increase setup costs. A flange that is wide and rela- 
tively thin, as in Fig. 5, requires proper support to 
avoid breakage of the green compact at ejection. This 
is accomplished, for the compact in Fig. 4, by advanc- 
ing both sections of the lower punch until the flange 
clears the die. 

In general, flanges or side projections are produced 
readily at or quite near the end of the compact, but, 
if the distance away from the end exceeds half the 
thickness of the flange or projection (measured par- 
allel to the compression axis), it may be necessary to 
extend the flange or projection to the end of the com- 
pact and later machine away the excess metal, as in 
Fig. 4. This is a matter that should be discussed with 
a producer before the design is completed. 
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7 — Avoid designs that involve narrow or deep slots 
in the die or narrow (slender) projections or sharp 
edges on the punch. A punch having thin projections 
subjected to heavy compacting pressures may be bro- 
ken or distorted thereby. Moreover, if there are slen- 
der radial projections on the’ punch there must be 
narrow mating slots in the die, as for parts at left in 
Fig. 6. These create high friction in contact with pow- 
der and this friction not only results in rapid wear 
but may cause the compact to crumble along edges of 
slots at ejection. It is also difficult to make powder 
flow well into narrow slots and, even if the slots fill, 
friction may result in poor or uneven compacting. For 
these reasons, parts shaped as at the right in Fig. 6 
are much preferable to those at the left. 

Punches designed with sharp edges soon have these 
edges blunted and then rounded by abrasive action of 
the powder. Hence, if the punch is ground hollow, 
say to form a sperical surface, as in Fig. 7, or is bev- 
eled to chamfer the compact, there should be at least 
a narrow land on the punch next to the die cavity 
or where the punch fits around a core, thus elimi- 
nating the sharp edges, as at right in Fig. 6. 

Where a hollow punch forms the angle at the under 
side of a flange next to a body, as in Fig. 5, or at any 
other inside angle, the edge of the punch should be 
rounded to produce at least a small fillet, as a sharp 
inside corner on the compact weakens it and may 
cause the green compact to break when ejected. Sharp 
inside corners also may result in cracks, when the com- 
pact is sintered and, because of the notch effect, 
weaken the compact even. after sintering. If inside fil- 
lets cause interference in assembly to mating parts, 
their radii can be kept small, say 0.050 in. max., if 
necessary, but if wear then increases the radii beyond 
the limit a new punch will be required. If the mating 
part can be suitably chamfered, interference at assem- 
bly can be avoided even with a fairly large fillet. 

Keys, keyways and splines can be formed parallel 
to compression axes if not too narrow or too long (See 
Fig. 3) but there should be a small fillet at inside 
corners and outside edges should be slightly rounded 
to avoid trouble in ejection and possible burrs that 
give trouble in assembly or service. 

8 — Keep the shape of compacts as simple as will 
meet requirements and preferably such as to simplify 
die construction. Parts that involve only surface of 
rotation about the compression axis usually are easiest 


(Continued on page 136) 
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Fig. 10—Typical porous sintered powder compacts made in the form of bearings that are impregnated with oil. In general, 
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dimensions are held within limits so close that no machining is required. 
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at Are Radio Engineers Doing 


of General Interest? 


An electronic motor control, servo systems, wave-shape gen- 


erator, and the design of such components as iron-core toroids, 


CR tubes and gated-beam detector tubes are described in this 


selected digest 


HE TECHNICAL papers presented before the 

national convention of the Institute of Radio 

Engineers in New York a few weeks ago were 
not only numerous but greatly diversified as to subject. 
There were 130 papers presented before 27 separate ses 
sions in addition to two evening symposia. Subjects 
covered all the matters commonly associated with radio 
work and many more not so obviously related. Tube 
design and manufacture, nuclear studies, supersonics, 
electronics in general, synthetic crystals, computers, and 
laboratory equipment not necessarily pertaining to radio, 
were among the subjects treated. Several papers dealt 
with magnetic recorders and the steel wire and tape used 
in them. (An article on these devices and materials ap- 
pears on page 82 in this publication.) It has come about 
that if an electrical design and development. engineer 
wishes to keep up with all the latest ideas he cannot 
afford to overlook the IRE. 


Diode Rectifier for Motor Control 


l‘or instance, take motor speed control. W. N. Tuttle 
of General Radio Company described the use of a full- 
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SPEED RPM 


Fig. 1—Speed-torque 
characteristic of a 
1/3-hp, 1725-rpm, 
| shunt motor with 
A a ae A a Ze diode rectifier feed- 
ing the armature 
a througha series 
. choke, Rise in speed 
from full load to no 
load is 280 rpm at 
each range, making 
this application suit- 
able for many light 
machine tools. 


— ee ccsimpiecimplia 
° 5 1.0 
FRACTION OF FULL LOAD TORQUE 
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wave diode rectifier with an adjustable transformer and 
choke for armature-voltage control of the speed of 
d-c shunt motor. This gives more than 50 per cent in 
crease in the continuous-duty, low-speed torque rating 
in comparison with operation on the usual type of thyra 
tron rectifier, Use of a choke is feasible with diodes be 
cause the inductance required for commutation in the 
rectifier circuit is very much less than when thyratrons 
are employed and the output voltage is controlled by 
delaying the firing point of the tubes. The use of a chok« 
in the diode circuit, also, does not require the use of 
cushioning circuits with gas-filled tubes to prevent gas 
clean-up. Use of the choke gives good speed regulation 
by preventing the back emf of the motor from approach 
ing the peak value of the a-c voltage on light loads, so 
that a constant rise in speed between full load and no 
load is obtained for all speed settings (Tig. 1), This 
variation in speed results from the /R drop in the moto: 
armature and in the adjustable transformer and choke 
In a practical design it is only about 65 per cent greate: 
than for the motor operating at rated speed on a d- 
line. Although the percentage regulation deteriorates a' 
low speeds, being inversely proportional to the speed 
setting, the improvement from use of the choke makes 
the control satisfactory for many light machine-tool 
applications. 

\ control of this kind for a 4-hp motor provides re 


General Radio C« 





Fig. 2—Control unit for 1/3-hp shunt motor, containing 
diode rectifiers and a series choke (Variac) by means of 
which a variation of 280 rpm can be obtained. 
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Fig. 3—The photoformer which is a cathode-ray tube with 

a phototube controlling vertical deflection of the electron 

beam so it follows the edge of an external template. When 

provided with horizontal deflection also, an output signal 

may be taken off which has a relationship determined by 

the shape of the template or mask, In this manner wave 
form may be controlled. 


versal, dynamic braking, and speed control over a range 
between 10:1 and 20:1. All equipment except the motor 
is contained in a case 12 x 9 x 4% in., (Fig. 2) small 
enough to be placed beside a machine for direct control 
by the operator, 


Design of Iron-Cored Toroids 


Short-cut graphical methods in calculating losses in 
iron-cored toroids in the design stage were presented by 
H. E. Harris of the Research Laboratory at Massachu- 
setts Institute of Technology. Two basic ideas originally 
advanced by Robert F. Field of General Radio are used 

(1) the use of dissipation factor (reciprocal of Q) in 
considering coil losses, so that simple superposition will 
permit taking into account losses of various kinds ; and 
(2) plotting all dissipation factor relations on log-log 
paper where, being simple power functions of fre- 
quency, they all appear as straight lines and can be added 
graphically to give the resultant dissipation factor of the 
coil, 

Though these concepts are perfectly general and ap- 
ply to any type of coil, they are particularly useful in the 
case of iron-cored coils, where the number of different 
types of losses makes the usual design methods ex- 
tremely unwieldy. 

As a foundation for actual design procedure, expres- 
sions are derived for the inductance of a toroid and for 
the dissipation factors due to each of the separate types 
of losses that will be of interest. It is then shown how 
a consideration of these losses can lead to an extremely 
simple and effective graphical design procedure for 
determining the constants of the iron-cored toroid hav- 
ing optimum Q at any reasonable inductance and fre- 
quency. 

First of all, the superposition of dissipation factors 
due to the two chief losses in a properly designed iron 
the d-c resistance loss and the eddy current 
will yield a family of smooth, sym- 


core coil 
loss in the iron 
metrical curves distributed on the frequency scale ac- 
cording to simple laws and from which the optimum core 
type, size and permeability can be determined at a glance 
for any given frequency. 

Once the core size and permeability are known, the 
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inductance formula allows a ready calculation of the 
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Fig. 4—A typical servo system with tachometer feedback. 

Because the servo motor is usually the basically limiting 

element of the system, the designer should first analyze 
motor characteristics. 


desired number of turns and the required cross-sectional 
area of the wire to fill the available volume. Further, 
these relations can readily be converted to charts from 
which the proper values may be determined in a moment. 

The only losses that are affected by the strand size of 
the wire are the eddy-current losses in the copper wire, 
and by choosing sufficiently fine strand diameters these 
losses can be made as small as desired. 

The hysteresis losses in the core and the distributed 
capacitance losses in the winding can be used to deter- 
mine the limitations of the coil. For the hysteresis losses, 
a very simple relation is derived which can be used either 
to determine the maximum voltage which can be per- 
mitted across the coil without appreciably increasing the 
dissipation factor (lowering its Q) due to this cause, 
or alternatively to predict the amount by which the dis- 
sipation factor will be increased if a specified voltage is 
to be impressed across the coil. 

Also, it can easily be shown that the effect of the 
distributed capacitance of the coil is to increase the dis- 
sipation factor greatly at frequencies approaching the 
resonant frequency of the coil. Further, to a rough ap- 
proximation the distributed capacitance is constant for 
coils of different inductance wound on the same core, as 
long as the winding volume remains the same. There- 
fore, since the resonant frequency varies inversely as 
the square root of the inductance, there is obviously a 
maximum practical inductance which can be used for 
any given frequency for a particular core and winding 
type, and this maximum can be found readily, 


Photoformer for Varying Wave Shapes 


A novel method of generating wave forms which may 
be varied at will has been developed in the Research 
Division, Phileo Corporation. It was described by David 
EK. Sunstein, project engineer, 

The required non-linear law or desired wave shape is 
made to be the edge of an opaque mask. The Photo- 
former functions to maintain a spot of light emergent 
from the phosphor of a cathode-ray tube in such a posi- 
tion that it always rests on the edge of this mask. A 
block diagram of the elements of the device is shown in 
Fig. 3. With the photocell covered up so that it provides 
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no output, the beam of the cathode-ray tube is centered 
vertically to such a position that the spot is near the top 
of. the tube. The output of the photocell is used to deflect 
vertically the cathode-ray tube beam, and is so phased 
that increasing light on the photocell causes the spot to 
be deflected downward. The mask is placed between the 
cathode ray tube and the photocell at such an optical 
location that a relatively abrupt change in light striking 
the photocell is caused as the spot moves across the edge 
of the mask. When the system is turned on, it will be 
apparent that the light from the spot which strikes the 
photocell will drive the spot downward to a position such 
that the spot is partially hidden by the mask. Equilibrium 
will be maintained at this position, providing the Nyquist 
feedback stability criterion is satisfied. If output be 
taken as shown in the figure across the vertical detlect- 
ing plates of the cathode-ray tube, with a linear detlec- 
tion system this output is proportionate to the height of 
the spot ; and since the spot is always deflected to a height 
substantially proportionate to the height of the mask, 
then the output voltage is linearly related to the height 
of the mask. 


If the upper edge of the mask be such that its height 
varies as a function of horizontal displacement, and if 
an input signal be applied to deflect the beam horizon- 
tally, then the output signal obtained at the vertical de 
flecting plates will obviously bear a relationship to the 
input signal which is given by the function describing 
the shape of the mask. In this manner merely by varia- 
tion of the shape of the mask, the transfer characteristic 
of the device may be altered at will, to provide square 
law, cube law, logarithmic law, or any other single- 
valued transfer characteristic law. 

If the input signal varies linearly with time in the 
manner of a saw-tooth wave, then the output signal will 
be substantially identical to the wave-shape drawn as 
the edge of the’mask. Thus merely by drawing a mask 
of a desired wave-shape, that wave-shape is produced. 
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Fig. 5—A servo-system per- 
formance analyzer with 
which may be recorded the 
components of action by a 
servo-mechanism following 
the imposition of a controlled 
signal generated within the 
instrument, 


Applications of the device include laboratory studies 
of modulators, mixers, super-regenerators, television 
signal generators, tone generators, harmonic analyzers 
computers, and the like. 


Servo System Performance Measurement 


Servo systems have been treated in terms of circuit 
response to sinusoidally varying signals and great ad 
vances in design have resulted from this frequency an 
alysis approach. Some of the effects encountered i1 
making sérvo-system performance measurements wer 
reviewed in a paper by C. F. White of the Naval Re 
search Laboratory. 

A typical servo system is shown in the block diagran 
in Fig. 4. The diagram shows the use of tachomete: 
feedback in extending the upper frequency limit of uni 
form amplitude response. In general, the component 
that is the basic limitation to the system frequency re 
sponse is the servo motor. Accordingly, in system de 
sign, it is most important to know the motor character 
istics in detail. 

An analyzer for performance measurements of servo 
systems should include a signal generator adjustable 
over a suitable frequency range and amplitude rang: 
together with means for the measurement of the opera 
tion of the servo system under test. In Fig, 5 is shown 
an analyzer designed for electronic servo-mechanisn 
testing. Some of the specifications for the instrument 
are as follows: 

Dimensions Overall: Approximately 15% x 25% x 

27 in. 

Power Input: 115 volts, 60 cycles a-c for drive motor, 
sweep motor, excitation, and electronic pulser sup 
ply. 

l‘requency Range: 0.01 to 100 radians per sec (ap 
proximately 0.0016 cycles per sec to 16 cycles pe: 
SOC }. 

Outputs: Sinusoidally oscillated synchro generator, a 
5G synchro control transformer, a d-c potentiom 
eter which may be energized with a-c or d-c voltage 


Referring to the internal view of the servo-systen 
performance analyzer in lig. 5, a synchronous moto! 
drives the disk of a double ball-roller type of mechanica! 
integrator used as a variable-speed drive. Smooth ad 
justment of output speed is obtained over a range of one 
hundred-to-one by adjustment of the carriage fron 
disk edge to near-center position. Use is made of the 
change in direction of output rotation when the carriag« 
is moved past the integrator disk center. A smooth 
acting double unidirectional drive unit with one-to-on¢ 
gearing on one side and one-to-one hundred gearing on 
the other side is included in the gear train between the 
integrator and the sine-wave generator. In this manner, 
a ten thousand-to-one continuously-variable single-con 
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trol frequency range is obtained. The sine-wave gener- 
ator is visible near the upper center of the figure. Hypo- 
cycloidal gearing consisting of a spur gear riding inside 
an internally cut gear having a pitch diameter equal to 
two times the pitch diameter of the spur gear is used to 
convert the uniform angular rotation of the input shaft 
into a theoretically perfect harmonic motion of a point 
on the pitch diameter of the spur gear. This point’s mo- 
tion is across a diameter of the internally cut gear. Con- 
version of the linear harmonic motion to the angular 
harmonic motion required at the output member is by 
way of a two-element linkage with a consequent small 
distortion of the sine-wave motion (less than one-tenth 
of one per cent). In ordinary use, a succession of points 
in the operating frequency range is studied. Once a 
given servo-system design has been established, how- 
ever, the frequency may be varied continuously and a 
recording made with the system in best adjustment 
compared with performance under various conditions 
of misadjustment. 


Avoiding Ion Blemish in CR Tubes 


The problem of preventing blemishes on some of the 
larger types of direct-viewing television tubes was dis- 
cussed in a paper by Dr. Robert M. Bowie, Manager of 
Research for Sylvania Electric Products Inc. He de- 
scribed the blemishes which frequently mar images in 
magnetically detlected tubes as being the result of con- 
tinual bombardment of the tube face by negative ions. 
The ions, which have far greater mass than the elec- 
trons, will bombard and burn a spot in the center of the 
fluorescent screen unless they are controlled by special 
means. 

He discussed the manner of formation of negative 
ions from the electron beam. As a result of research 
work along these lines, two basic patents have been 
granted for ion “traps” in electron guns, essential for 
blemish-free television images. The ion trap removes 
the negative ions from the electron beam by electron- 
optical means so that only electrons reach the screen of 
the tube. 

A beam is normally at least partially formed before 
reaching the ion trap. At this point a magnetic field hav- 
ing a component perpendicular to the beam is provided. 
This field separates the ions from the electrons so that 
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Fig. 6—An ion trap in a CR tube for diverting heavy ions 
to prevent spot injury to the screen. Both ions and elec- 
trons are bent from their path by the electrostatic de flect- 
ing plates but the magnet restores the electrons to their 
proper path, Ions, however, are but little affected and con- 
tinue to the edge of the tube where they do no harm. 
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Fig. 7—New tube which can replace FM limiter-discrim- 


Zenith Radio Cor; 


inator combination circuits, feeding its output directly 
into audio amplifiers. 


only the latter may reach the useful part of the screen 
(lig. 6). 

Dr. Bowie, a pioneer in the development of metal-bulb 
television tubes, was also one of those receiving a fel- 
lowship award from the IRE for “his contributions in 
the fields of microwave techniques, spectroscopic meth 
ods and standards, and for his development of the ion 
trap cathode-ray gun.” 


New FM Detector Tube 


The Zenith Radio Corporation has developed a new 
kind of tube for FM applications which was described 
by Dr. Robert Adler of the Zenith Research Depart 
ment, The accompanying diagram (lig. 8) shows the 
new detector. An IF signal, between one and perhaps 
fifty volts, is applied to the limiter grid ; for one-half of 
each cycle, the electron beam is passed and projected 
upon the quadrature grid. The periodic variation of the 
space charge in front of this grid produces about five 
volts across the resonant circuit connected to it. The 
quadrature grid clips the leading portion from each 
half-cycle pulse and passes on to the anode periodic 
pulses of about one-quarter cycle length. Modulation of 
the signal frequency affects the phase displacement be 
tween the half-cycle electron stream and the voltage pro 
duced on the quadrature grid; correspondingly, the 
length of the anode current pulses varies. Across the 
plate load resistor, a voltage drop appears which is pro 
portional to this pulse length, and therefore a function 
of the original modulation. 

The audio output so produced is about equivalent to 
the output from a Seeley-loster discriminator, The 
required IF input is similar to that needed for a grid 
bias limiter and it is fair to say that the new detector 
replaces the combination of these two circuits. 

Over the conventional limiter-discriminator combina 
tion, the gated beam detector has the advantage of better 
impulse noise rejection and considerably improved ad- 
jacent-channel selectivity. Over the ratio detector, it 
provides equal volume for all stations and high, fading- 
free audio output. It exceeds both older circuits in sim- 
plicity and ease of adjustment. 
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Why Not Design 


Simpler Appliances 


for Mass Production ? 


There is opportunity and need for lines of lower-priced, but 


serviceable and safe, domestic electric appliances and the 


author suggests some points for the designer’s consideration. 


MARTIN BROWNSHIELD 


Industrial Designer 


Elm Laboratories 


HERE is a definite need for mass-produced, low 

priced lines of domestic electrical appliances with 

good serviceability and perfect safety but without 
some of the convenience and appearance features which 
may be offered in more expensive appliances. Such a line 
would complement the higher-priced lines already avail- 
able. This article discusses some of the details with which 
a designer might be concerned when developing such a 
line of appliances for the more numerous, less affluent 
homes of America. 

The manufacturers of radio receivers have the right 
idea. Some months ago it became clear that the mass 
market had been recognized. Leading manufacturers 
announced that new receivers were specifically designed 
in answer to the demands for low-priced radios. The per- 
formance of these sets is satisfactory for the average 
listener, but naturally they do not have tone qualities 
comparable to those of the high-fidelity, de-luxe models 
which the companies continue to manufacture. The intro- 
duction of these companion products has set a precedent 
in the revival of the low-priced and de-luxe system of 


merchandising. 

Applying this principle to the electrical appliance field 
would lead to the mass production of practical, low-priced 
units to supply the major percentage of the buying publi 
for whom many of the appliances currently offered ar 
too high-priced. The addition of a companion line would 
not interfere with the development work and manufac 
ture of superior units, for which there is always a dis 
criminate market, but will carry the same production 
standards into simplified products. 

Utility and efficiency are the basic factors of economy 
products, and simplicity of construction and operatio: 
is the key to low manufacturing costs. When a product 
is designed to perform one specific function, emphasis cai 
be placed on the basic components necessary for shee 
satisfactory operation. While some of the conveniences 
and refinements, such as automatic shut-offs, signal 
lamps, and some variable controls must be omitted, 1 
sacrifice need be made to the safety factor, and the overall 
design can be styled for attractive sales appeal. 

Practical and ingenious designing is required for th 





( Left) 


- The use of universal stampings to make a toaster. Base could be a piece of porcelain upon which the element may be 


directly wound. (Right)—A worm gear can be made from a wire coiled upon a rod and soldered or brazed in place. 
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Suggestion for the basic unit of a module system for electric 


appliances. All are made in identical form with uniform di- 
mensions. Materials and finishes would be different in econ- 
omy and in de-luxe lines. Projecting feet of upturned appli- 
ance at upper left nest into depression on top of unit below. 
Bar handles are also switches and circuit by-passes for adja- 


cent units. Pilot lamps used beneath translucent plastics. 


creation of simple and efficient products. This is axio- 
matic, particularly in mass production, where costs are 
figured in mills, and the misuse of a bit of material or a 
single added operation may unbalance the ultimate selling 
price and disturb the sales set-up. Development on new 
features should be concentrated on the high-priced line 
where costs are more readily absorbed. This plan would 
encourage the economic application of some accepted 
principles of straight engineering, not commonly used in 
the manufacture of household appliances. This striving 
for simplicity in mass production products would natur 
ally be mis-directed in the development of custom-built 
units, 

The expanding action of heated metals can be utilized 
to operate switch contacts and trigger releases, just as 
gravity and liquid pressure can be adapted to simple valve 
and shut-off controls. The control of a physical force 
hrough a single component, such as a hot wire, could 
replace the functions of an entire timer unit or other 


iutomatic mechanism, as in toasters and coffee-makers. 


Basic mechanical parts could be redesigned for cheaper 
construction, especially in appliances which do not re- 
quire some of the precision components presently used. 
A helical coil of spring wire on a rod makes a satisfactory 
worm gear and a serviceable rack for meshing with a 


from a tube with slots 





pinion can be made—at a saving 
punched at uniform intervals. 

New manufacturing methods usually require special 
tools and machine installations, but the lower production 
cost per piece may warrant this investment. \VWhen the 
main assembly bolt of a flatiron is welded to the sole- 
plate, drilling and tapping operations are eliminated. The 
expense of the welding equipment and fixtures is offset 
by the savings in hand operations, taps, drills and break 
age losses. Complex parts can be centrifugally die-cast 
more quickly and cheaply than their individually ma- 
chined counterparts. In this process, holes can be cast in 
different planes at the same time and irregular and difh- 
cult shapes are obtainable at a fraction of the cost with 
other methods of fabrication. A cam with an offset mount- 
ing hub and special keyway for the shaft would require 
five or six machine operations. This same part could be 
completed in a single centrifugal casting operation. 

The lost-wax process has been improved and the use 
of plastic molds has greatly reduced the unit price. 
Advancements in the design of molding tools now cut 
the cost and simplify the casting of screw threads and 
irregular slots. Elecfrical circuits have been simplified 
for mass duplication through printing or painting of 
electrical conductors and resistors on insulating back- 
grounds. This process is suitable for small parts only, 
such as hearing aids, but it has encouraged the use of 
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“wireless” circuits in other forms also, including 















Three groups to show how units are nested in simultaneous use or in storage. The work base for four units in line could be designed 


for the de-luxe line and has utility drawers as indicated. Units are all connected and may be supplied from one cord, but avoidance 


of overload on receptacle or cord must be assured. The group of three units could also be energized through one cord and would be 
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convenient for table use. 
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(Left)—A large-capacity waffle iron designed on the module plan with unit exterior dimensions. (Center)—A coffee-maker unit. 
Coffee is poured from the spout just below the front handle. (Right)—Suggestion for a turn-over toaster in the economy line, 
designed to fit the module scheme. The de-luxe toaster could be automatic. 


wiring. With such methods, devices can be wired with 
a high degree of safety through pre-arranged locations 
and uniform spacings. This condition is ideal for the wir- 
ing of switches and elements of table stoves and roasters. 

New materials make it possible to cut costs. Design of 
new products canbe facilitated with a proper selection 
of component materials. Plastics —a term representing 
materials of diversified characteristics — have become 
synonomous with decorative trim. However, good work- 
ing parts, such as silent gears of phenolics and durable 
link bars and levers of molded plastics, are suitable com- 
ponents for kitchen appliances. As they are easy to clean 
and resist corrosion, they are especially serviceable in 
kitchen mixers and food mills. Vinylite material can be 
used for lining food containers as it is tasteless and odor- 
less. 

Alloys for heat-conducting plates have been further 
developed to provide more uniform heat distribution. As 
the new alloys provide better conductivity than some 
casting materials commonly used, the lighter-gage metals 
can now be stamped into grill plates and waffle-iron grids. 
Equal efficiency can be obtained in castings of some of 
the new magnesium alloys for such purposes as light- 
weight flatiron sole-plates. 

Sintered powder metal parts are widely used in elec- 
tro-mechanical devices. Parts cast from the same metals 
are stronger than sintered powder metal pieces, but the 
latter can be properly used in light mechanisms such as 
electric clocks, radio and table-top appliance controls 
where they are not subjected to severe grinding and 
shearing forces. The powder metal process offers savings 
in handling and machining similar to those possible with 
centrifugal casting. 

As for exterior finish, the flocking process has recently 
been more widely applied. The simulated suede coating, 
in addition to its attractive appearance, effectively muffles 
sound vibrations. It can be applied on radio cabinets or 
to the interior surfaces of cabinets housing motor-driven 
units. Coating and plating processes for the prevention 
of corrosion permit the use of cheaper grades of sheet 
metals in the manufacture of moderate-priced appliances. 

In designing low-priced appliances, it is important to 
adhere to the cardinal principle of work flow. The general 
assembly layout should be planned to prevent a complete 
plant shut-down should one sub-assembly station fail. A 
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good product designer should anticipate production prob 
lems, as an efficient assembly arrangement can be facili 
tated by the basic design of a product. Products designed 
for mass production should be assembled at as many inde 
pendent sub-assembly stations leading up to the single 
main assembly, as are practicable. 

Any factor resulting in a cost reduction should be con 
sidered, as even a minute savings per piece is greatly 
magnified in the mass production of low-priced appli- 
ances. Using an ornamental extruded strip as a fastener 
to hold an assembly together gives it the value of a work 
ing part in addition to its decorative trim feature. Dual 
purpose components are small factors but represent short 
cuts in production costs. A more important savings in 
production costs is to manufacture universal parts instead 
of left- and right-hand pieces. The mathematical chance 
of an even surplus or spoilage of “*handed”’ pieces rarely 
works out in practice. In addition, universal parts speed 
production by eliminating sorting operations, which are 
especially time-consuming in the examination of small 
parts. 

Cartons and Containers 


Packaging of appliances has long been a controversial 
subject. The consumer pays for a carton or crate which 
is often of no value after the contents have been removed. 
The manufacturer is justified in passing on the cost of 
the container to the customer, even though it does have 
some advertising value. However, appliances, unlike 
cosmetics and other shelf-display items, are not selected 
because of colorful packages. Large equipment of neces 
sity must be shipped in crates or expensively cushioned 
cartons. These shipping containers should be designed so 
that they can be used over again for repeated deliveries. 
This method of shipping is general practice in the trans 
fer of many kinds of commodities and might well b« 
developed here. When it is intended that the consumer 
keep the carton, it should be designed to facilitate the con 
venient removal and replacement of the appliance in the 
home. 

The cost of packaging small appliances is frequently 
more than ten per cent of the wholesale price. Much of 
this cost could be saved in bulk shipping to the dealer if 
an individual wrapper were provided which the consumer 
could continue to use as a permanent protection for the 
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appliance. A cloth boot for flatirons, a plastics toaster bag, 
or a moisture-proof cover for kitchen mixers, would cost 
considerably less than the conventional carton presently 
used. The value of the covers to the housewife is obvious 
and, if they carried the imprint of the manufacturer, 
would represent permanent advertisements. 

When a low-priced product is desired, a new design 
should be created rather than changes made to cut pro- 
duction costs of an existing product. It is sometimes 
possible to reduce costs through substitution of materials, 
but substitutions develop complications of their own, 
such as tool changes, possible loss of efficiency and other 
changes in the characteristics of the hybrid product, all 
of which may reflect unfavorably on the companion line. 

There are no specific formulas for the design of a 
product which assure sales success, but a product de- 
signed with a high degree of effectiveness has the ad- 
vantage of meriting consumer acceptance. The study of 
materials and methods in the development of low-priced 
products should be equally helpful in the design of de- 
luxe lines. There are basic features pertaining to both 
types of appliance which, through careful design, could 
control both the cost and efficiency. Some of the design 
features are mentioned in the limited reviews following: 

Hot Plates (table stoves) — Instead of one-piece 
housings, in view of the shortage of deep-drawing sheet 
stock, economical stoves can be built of shallow top and 
bottom plates formed in the same die. The units should 
be designed to include a system of self-ventilation and 
heat shields under the elements to prevent table-top 
scorching. The general assembly should remain intact 
if the ceramic element cracks or is broken. 

Toasters (flip-overs and semi-automatics) — Correct 
heating element forms and proper ventilation around the 
bread are prime fundamentals for efficient toasting. 
These conditions can be readily designed into economical 
units. Turn-over types can be designed with a shell of 
two universal halves, fitting over a combined ceramic 
base and element form. Fastening all parts to the ceramic 
form simplifies the assembly. 

Semi-automatic toasters are similar in appearance to 
the pop-up types, but do not have automatic mechanisms. 
They can be made with equal simplicity and with a mini- 
mum of tooling. Top and bottom plates may be formed 
with the same dies, having interchangeable punches. 

Flatirons—Controlled and uniform heat of the sole- 
plate and cool and comfortable handles are important 
factors. New alloys with good thermal conductivity and 
especially suited to the promotion of uniform heat dis- 
tribution are available. Two fixed thermostats, one for 
rayon and the other for high heat, should provide some 
degree of control for the working temperature ; superior 


Electric clock unit with 

push-button controls for 

timing circuits of other 
appliance units. 


MAY 1948 


and safer than the non-automatic iron. Plastics handles 
should be shaped for protection against radiant heat and 
angled for sliding. This automatically produces the most 
comfortable working grip. 

Waffle Irons—Waffle-iron grids can now be stamped 
from the same new alloys suggested for flatirons and hav- 
ing good thermal qualities. Stampings provide efficient 
operation and are considerably cheaper than cast plates. 
The principle of using uniform halves for economy may 
well be applied to the design of waffle irons, with identical 
cover and base stampings. 

Electric Fans (small and portable )—Desk fans housed 
in plastics cases are popular specialties not in the low- 
priced range. Their acceptability warrants the manufac- 
ture of a small portable fan, such as a light-weight picture 
frame, preferably aluminum, holding a small motor with 
flexible blades. A resistance element would add an auxil- 
lary space-heating feature. 

Heating Pads—In its present form, this is the one 
electrical product which cannot be manufactured at a 
lower cost without sacrificing safety, unless an entirely 
new invention is developed. Since it is used in close 
proximity to the body and in surroundings where mois- 
ture may promote current leakage, emphasis must be 
placed on safety regardless of price. 

Percolators — Minute particles absorbed by porous 
metals affect the taste of the coffee. Hardening the 
lining walls of the coffee maker will prevent this fault. 
Several inexpensive processes can now be used for 
treating the metal surfaces, permitting the use of in- 
expensive metals for the manufacture of satisfactory 
percolators. 


Appliances in a Module System 


In the effort to develop low-priced products, the imag- 
inative designer is confronted with the stark revelation 
that current appliance styles are static. Year after year, 
developments for improved operation are poured into 
shapes and forms that are outdated in the modern kitchen. 
A radical departure from the conventional is warranted 
and a system of module appliances would be a major step 
in the evolution of home appliances. Module appliances 
can be built into uniform cubicles which offer tremendous 
advantages to both manufacturer and consumer. Al- 
though the hgusings are identical, there can be a definite 
distinction between the low-priced standard line and the 
high-priced de-luxe models. The major difference is in 
the use of materials, such as universal metal stampings 
for standard models and plastics bases, variable controls 
and automatic mechanisms for the superior line. Each 
appliance would be rectangular in shape and the dimen- 
sions of the units identical. Standardization of electrical 
connections can be developed to a high degree of uni- 
formity, with plug-in connections in identical locations 
on all units. The modules could be compactly stacked for 
convenient storage, made possible by uniform spacing 
arrangements of the legs, nesting into sockets depressed 
into the tops of matching units. 

The chief production advantage of the system is the 
use of similar and interchangeable tools for the expensive 
parts, a series of interchangeable tools for the expensive 
parts, and a series of interchangeable refills for the vari- 
ous appliance assemblies. Easy repairs through inter- 
changeable replacement parts is another major advantage. 


(Continued on page 138) 
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Five Case Studies 
Phenolics at Work 


Diversified design problems in electrical products ranging from 


a motor control switch to an electrically heated insecticide sprayer 


are solved by an ingenious use of phenolic plastics materials. 


c. 


BORRO 


Development Engineer 


Durez Plastics & Chemicals, Inc. 


T MAY be a bromide by now to say that the phenolics 

constitute the work-horse of the plastics industry as a 

whole, or that this is particularly true in respect to 
plastics applications in electrically operated equipment 
and appliances. But it is salutary to remind the design 
engineer of this fact from time to time, because he may 
be tempted to the fallacious conclusion that the develop- 
ment of other and newer plastics material tend to replace 
the older, such as the phenolics. 

This, of course, is not sound thinking. New plastics 
materials are, obviously, of vital importance to the design 
engineer, but they should be studied, evaluated and used 
not so much with a view of replacing the older materials 
but of supplementing them. The new materials have the 
basic function of widening possible fields of application 
of plastics materials generally, and of filling out gaps in 
satisfactory performance characteristics in existing ma- 


terials. In other words, the design engineer's interest 





Fig 1— This electrically heated 
insecticide spray gun makes effec- 
tive use of phenolic molding 
material for its housing to pro- 
vide the required light weight, 
formability, strength, and resist- 
ance to heat. Three molded parts 
(main housing, back plate, and 
handle) make up the job. 
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should be as keen and active in older materials as in the 
newer. It is to point up these conclusions that the follow- 
ing five design case-studies of phenolics application are 
presented : 

An electrically heated insecticide dispenser presented 
an interesting problem in the selection of the material for 
the housing. This device ( Fig. 1) is designed to dispense 
an insecticide in the form of dry vapor. The housing has to 
contain (1) a supply tank for the liquid insecticide ; (2) 
a pressure pump ; and (3) the thermostatically controlled, 
electrically heated element for converting the insecticide 
into dry vapor form. The critical requirements for the 
housing were that the material used must be readily 
formable to the rather intricate curvilinear design ; that 
it must provide light weight to facilitate handling, yet be 
sufficiently rugged to withstand a great deal of rough 
handling ; and, finally, that it must provide both electrical 
and thermal nonconductive characteristics. 

At first consideration the combination of properties 
required seemed to indicate the need for at least two 
different materials for the housing. Further investigation 
pointed however to the advantages of plastics for the job, 
with the final decision settling on a phenolic-formalde- 
hyde molding material. Not only did this material pro- 
vide the desired combination of physical properties, but 
aspects of economy were contributing factors. For one 
thing, the glossy, waterproof mold finish made any ex- 
tensive finishing unnecessary, while molded-in inserts 
served to reduce assembly costs. 


A Three-Part Molding Job 


The complete housing and handle required only three 
molded parts. The main part of the housing is approxi 
mately 10 in. long and is molded in two parts, one being 
the back plate. The molded handle completes the housing 
assembly. The entire insecticide sprayer is approximately 
12 in. long and 9 in. high. Actual weight of complete as 
sembled unit is held down to approximately 6 Ib. 

General-purpose black Durez phenolic material was 
used in this job in the form of preforms weighing 73 gm 
each. Sixteen of these preforms constituted the charge 
for the main part of the housing, which weighs 2% Ib. 
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Fig. 2—Intricate mold design, including metal inserts, is 
apparent in these assembled and disassembled views of 
phenolic-molded 4-position transformer tap changers. High 
dielectric strength and good impact strength are paramount 
requirements. Good mechanical strength is also important in 
view of the spring-loaded copper-alloy contact bar. (Details 
of control handle are shown lower right). 


The preforms are preheated dielectrically in a standard 
2'4-kw oscillator functioning at about 25 mc. Curing 
time is about 3 min. A 200-ton press was used with large 
daylight and sufficient hydraulic action to make it possible 
to open the mold and remove this long molding. This 
press is automatically cycled by means of an electric 
timer, automatic valves and electrical relays. The molded 
parts require very little finishing—merely the removing 
of the flash line by placing the open end of the molding 
on a belt sander. The screw holes for fastening the back- 
plate are molded in. 

The thorough high-frequency preheating serves to 

minimize the problem of the long flow line of the molding 
compound from the bottom of the mold cavity to the open 
end of the housing. The preheating serves to maintain a 
soft, uniform flow, thus resulting in improved density and 
strength evenly distributed throughout all sections of the 
housing and eliminating the danger of weak areas caused 
by sluggish flow conditions. 
} The unit (known as the Commando Aerosol Gun) 
operates by plugging into any commercial 110-120 volt 
a-c or d-c power source. A cartridge-type 115-volt, 240- 
watt heating element is used to convert the liquid insecti- 
cide into dry vapor. The dry vapor is discharged into the 
form of a “fog” for a distance of some % fo 10 ft. The 
plastics parts are molded by Chicago Die Mold Corpor- 
ation for the Mayfair Industries, Inc. 


Transformer Tap-Changers 


Quite far removed from this application are the phe- 
nolic 4-position tap changers for power transformers 
shown in Fig. 2. These devices, as can be noted from the 
illustration, have six contact points. A small spring- 
loaded, copper-alloy contact acts as a miniature bus bar 
and can be set to connect any two adjacent points. The 
contact points are suitably connected into the circuit so 
that any of the four taps can be cut in by simply turning 
the handle to the required position. Various sizes of tap 
changers are made to meet the needs of different types 
of transformers. Some tap changers are arranged in in- 
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crements of 2% per cent so as to allow a total variation 
of 10 per cent for the four taps. The range of trans- 
formers to which they are applied extends to 100 kva 
single phase and 200 kva three phase. The tap changers 
are rated for a maximum voltgage potentials of 15,000 
volts at approximately 50 amp, single phase. et 

From this description of the desigii and tunction pf, 
these tap changers, it would be logical to spell out the 
prime considerations in the selection of a material as 
follows: (1) High dielectric strength ; (2) good me- 
chanical and impact strength; (3) inimunity to the hot 
oil in which the tap changer is submerged (usually the 
oil temperature is about 100 F) ; economy of production ; 
(4+) adaptability to intricate mold design. 

Choice for this application was a Durez special-prop- 
erties phenolic compound of a type identified as No. 2271 
that is specifically formulated to maintain high dielectric 
strength at elevated temperatures. Another feature of 
this material is “flexible set”, a property particularly 
useful when metal inserts are required, as in this appli- 
cation. It also has a higher impact strength than an 
average general-purpose phenolic, about 0.30 ft-lb per in. 
of notch (Izod). 

Mechanical strength is required because of the sub- 
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Fig. 3 
for high-sensitivity volt-ohm-milliammeter. Note the many 


Illustration at left shows molded phenolic sub-panel 


small recesses and molded-in inserts. Housing, too, is molded 
phenolic. One model has roll-top-like cover (note arrow) 


made of phenolic strips on cloth backing. 


stantial spring-loading needed to maintain suitable con 
tact between the tap points. Reference to the illustration 
will show that many intricate grooves, holes, and bosses 
have to be built into the mold, so that the finished parts 
can be produced in one molding operation. The various 
copper inserts are also molded-in, as is the identification 
lettering on the top plate. 

These tap changers were molded for Allis Chalmers 
Manufacturing Company, Pittsburgh Works, by the 
International Molded Plastics, Inc. 


Fig. 4—-This indicates how a new 
design can be used to more effec- 
tively employ the properties of 
plastics. The old soldering gun 
(see adjacent picture) has been 
redesigned to provide the more 
comfortable and better looking 
phenolic housing shown below 
(left). Note the ingenious use of 
molded-in vents to improve ven- 


tilation. The new housing is a 





2-part molding as shown right. 





Simpson Electric Company's high-sensitivity tel 

vision and radio volt-ohm-milliammeter (Model 260) 
for a wide range of testing functions, illustrated in Fig 
3, presents its own special set of design requirements 
First of all, accurate measurement of resistances as high 
as 20 megohms, or current as low as 1 microamp requires 
negligible current consumption and exceptionally good 
insulation against external and internal interference or 
conductance. Molded-in recesses, inserts, and other spe 
cial molding details are required. To meet these and othe: 
design and production requirements, phenolic molding 
material was specified for the job. 

It will be noted that the molded sub-panel has a score 
of small retesses, each one holding a separate resistor. 
All connections are short and direct and thus the need 
for cable wiring is eliminated. The possibility of shorting 
is extremely slight because of the dielectric strength of 
the molded phenolic material (of the order of 350 vpm 


short-time test, or 275 vpm, step by step ASTM test ). 
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In addition all molded-in inserts are completely insulated. 

The front panel has pin-jacks firmly set into molded-in 
recesses so that no metal parts are exposed on the panel ; 
all figures and symbols are also molded in and given a 
white enamel wipe-in. Legibility is provided by con- 
trasting white against the black ground. 

The housing itself is molded in one piece of lustrous 
black phenolic. The circuit and meter movement con- 
structions are solidly anchored within the housing so that 
instrument and case become one unit. An optional model 
is available with a roll front, made of molded phenolic 
slats on a cloth backing. The flexibility of this cover pro- 
vides easy raising and lowering. Although the two stand- 
ard models use slightly different housing designs, the 
interior construction is identical. The roll top case model 
is approximately 514 x 9 x 434 in. The standard model 
measures 5144 x7 x 3% in. 


Redesign Studies 


Redesign can be a frequent means for exploring more 
fully the potentialities of a plastics material. An interest- 
ing example is the redesign housing for a soldering gun 
showed in Fig. 4. The redesigned unit has obviously 
smoother, more functional lines. Not only does the new 
housing provide enhanced eye-appeal, but it is easier to 
handle. The use of molded vents provides a more efficient 
means for ventilating the tool, and is an improvement on 
the ventilating method used in the old design. In the 
latter, the dividing space between the halves of the hous- 
ing serves this purpose. Adequate ventilation is important 
as the tool incorporates a built-in transformer and reaches 
effective heat very quickly, in about 5 sec. 

A phenolic material with a fairly high impact strength 
and good heat resistance was selected for this job. It is 
supplied in a special nodular form to facilitate preforming 
in automatic presses. As shown in the illustration, the 
housing is molded in two parts with molded-in vents, 
recesses and other details. The trigger switch too is 
phenolic as the material is self-insulating and is a thermal 
nonconductor. 

The housing is compression molded in 4-cavity mold 
on a 250-ton press. Preforms are high-frequency pre- 
heated. Molding cycle provides 30 complete housings (or 
60 individual moldings) per hour. The soldering gun is 
molded for the Weller Manufacturing Company by the 
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Penn-Plastics Corporation. Durez No. 1900 is used. A 
prefocused light for illuminating the work is incorporated 
in the design as an additional feature. 

Another redesign case-study is that 6f the Furnas 
Electric Company’s motor reversing switch, shown in 
Fig. 5. The series of illustrations indicates the redesign 
sequence which had a three-fold objective: (1) A com- 
plete utilization of plastics materials; (2) substantial 
economies in manufacturing costs; and (3) the produc- 
tion of a more efficient and better looking switch. 

The original switch had a drawn steel cover—a part 
that was both costly and difficult to produce. Reference to 
the illustration will show that the switch lever stops were 
made of metal and located on the outside of the cover, 
thus calling for a separate assembly operation. Although 
the main body of the switch itself was a two-part molded 
phenolic job, the switch knob was of metal. With this 
type of construction, it was necessary to provide insula- 
tion within the cover and this again called for a separate 
assembly step. 


) 
? 
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Eventually, considerations of cost and efficiency, as 
already noted, led to the redesign project calling for a 
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Fig. 5—U pper left shows original metal-cased reversing switch, 
a design that entailed extra assembly costs and extra insulat- 
ing parts. Completely redesigned, the switch (upper right) 
now has a phenolic cover molded integrally with the lower 
half of the main switch body. Other design refinements are 
included. Note from the exploded and disassembled views 
below how these refinements helped produce a better looking 
and functionally improved switch. 








molded phenolics plastics cover. But instead of designing 
only a cover, a slight change in the interior switch me- 
chanism made. it possible to incorporate the lower half 
of the main switch body as an integral part of the cover. 
By thus molding the cover integrally with the stationary 
contact mount, and taking advantage of the self-insulat 
ing properties of the phenolic molding material, Furnas 
engineers found it possible to eliminate the previously 
needed separate insulation inside the cover. 

Here are some of the interesting highlights in the 
redesign which call for three molded parts and a molded 
switch lever: Metal contact points in the top half of the 
switch mechanism are integrally molded. The lever stops 
too are now molded integrally with the cover and are 
located inside the cover (in the old switch, the stops were 
of metal and were located on the outside). All through 
and blind holes needed for assembly purposes are moided 
in. Company name, ratings, and other identification data 
are also molded into the cover, to provide permanent 
identification. The recessed lettering has a white enamel 
wipe-in to contrast against the glossy black of the 
housing, aiding readibility and enhancing appearance. 
lor additional styling purposes, the knob or switch lever 
. is molded in red phenolic ; the other three molded parts 
are black. 

Durez molding material was used throughout. The 
Furnas organization was responsible for the complete 
design, production of molds and actuai molding work. 
The redesign of the switch has also made it possible to 
extend its scope by facilitating production in several 
switching arrangements, as against the single type made 
previously. Where the original switch was made only for 
reversing services, the redesigned switch is now also 
available in four modified arrangements: (1) for 3-phase 


off-on duty; (2) for 2-speed, double-winding motors ; 


(3) in series-parallel connections with maintained polar 
itv; and (4) for use as DPDT switch. 
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* * Calculator for Synchronous Motor 
Performance Characteristics 


A calculating board for quick determination of the 
starting and running characteristics of synchronous mo 
tors has been designed and built by engineers of the 
Westinghouse Electric Corporation. While motor run 
ning conditions are well standardized, starting require 
ments vary considerably. Calculating a dozen variations 





This synchronous motor calculating board makes it easy to 
“tailor” motor-starting characteristics exactly for each job. 


of starting windings for some special condition to make 
sure that the best possible arrangement has been achievéd 
would be expensive and time-consuming. With the aid 
of this calculator, all that is necessary is to determine 
several sets of starting-winding constants for the moto: 
insert each set in turn on the calculating board, and the 
torque, line current, and field current of the proposed 
motor can be read on the built-in meters for each instant, 
from starting to full synchronous speed. 

A problem recently encountered was the design of th 
starting-winding for a pump motor. When no power was 
delivered to the motor, the pump drove the motor back 
wards at a speed equal to one and one-half times its 
rated forward speed. The motor was required to stop th« 
backward motion and accelerate the pump to full for 
ward speed in a given time. Windings for such unusual 
conditions would have required over forty hours for cal 
culation. Only 13 hours were necessary with the board. 

The synchronous motor calculating board makes it pos 
sible to determine characteristics of starting windings 
without the laborious calculations previously required 
The result is that more time is available for thorough ex 
ploration of all possible starting constants to find the best 
possible characteristics. 





%* % The configuration of the electric field around five electrodes 
is being measured with the aid of this electrolytic plotting tank 
at Philips Laboratories, Inc., in Irvington, N. Y. Since the field 
associated with an electric current can be used to represent mag- 
netic, electrostatic or thermal conditions, this apparatus serves as 
a useful and versatile laboratory tool. 


ELECTRICAL MANUFACTURING 


Weldments Show Their Advantages 
in Widely Diverse Designs 


From motor frames to fluoroscopes and from dough sheeters, laun- 


dry washers and jacketed mixers to 75-ton inclinable presses, it 


has been shown that welding can offer economies and better design. 


RC WELDING, used with 


possibilities and limitations can prove to be a 


knowledge of its 


versatile and helpful aid to designers of ma- 
chines of greatly diverse character. It can promote 
economy in materials and in production; it can enable 
the capable designer to delineate forms and outlines 
far more pleasing to the observer; and it can reduce 
dependence upon others for castings which weldments 
can replace. 

All this and much more can be deduced from a study 
of the 1400 papers submitted to the James F. Lincoln 
Are Welding Foundation in its recently concluded 
$200,000 award contest. To bring to the readers of 
[XLECTRICAL MANUFACTURING at first hand the testi- 
mony on these points from the men most closely con- 
cerned with the actual work, six papers have been 
selected from among the several hundred which won 
awards and are briefly reviewed herein. It is the editors’ 
purpose to show, not only a diversity of product but 
particularly a wide variety of technical situations in 
which weldments helped to find solutions and to bring 
about advantages that differ from instance to instance. 


Fig. 1—The stator frame, a weldment of eight steel cast- 

ings, besides four feet made up of steel plate. Note varia- 

tion in radial dimension of fins at bottom to reduce 
overall height. 


MAY 1948 


All the papers reviewed here have received awards 
from the Foundation. Their selection for presentation 
here is based solely upon considerations of interest for 
the readers of this publication. 


Fan-Cooled Stator for A-C Motor 
Cc. R. SUTHERLAND 


Head Design Engineer, Small Motor Division 
Reliance Electric & Engineering Company 


The design of a finned stator to be constructed of 
eight segments welded together to form a circular unit 
presents some novel problems. Among them was the 
need to develop fan-cooled stators that would be similar 
in appearance to the standard line of open, splashproof 
and enclosed stators, have the necessary heat-dissipating 
area and be economical in design. It was further desired 
to use a welded structure because it would permit 
quicker construction within the plant in the same de- 
partment where other welded stators are built. 

Fig. 1 shows the weldment without the cover. Eight 
segments are required per unit, the four segments 
above the horizontal centerline being identical, the two 
lead-hole segments on each side of the motor being 
alike and the two lower segments being alike. 

Ribbed sections are all of cast steel. The four top sec- 


Fig. 2—Outline of stator to show weldings and similarity 
of certain sections. Modified practice uses larger V-grooves 
entirely on outside. 
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Fig. 3—Older model of dough sheeting and cross rolling 
machine with cast-iron construction before re-designing. 


tions weigh 85 lbs each, the two next lower sections 
with the openings for lead-in wires weigh 59 lbs each, 
and the two bottom sections with the fins narrowed to 
reduced height, 68 lbs each. Four feet of steel plate 
added 50.4 Ibs. 

A double chamfer was machined on each segment, 
providing a suitable welding “V” on each side when 
the segments were placed together. After the segments 
were machined they were ready for welding. In making 
the sample stator, the welder used as a jig a 21% in. 
diam plate 4 in. thick. Around this plate he set the 
eight segments and proceeded to tack-weld them to 
gether. Tack-welding was done at the top and bottom 
of each groove on the outside. When they were com 
pletely tied together in this way, a single bead or weld 
about 1 in. long was made at the top and bottom of each 
outside groove, followed by a similar amount of weld 
ing on each groove on the inside. The welder then took 
two passes for each outside groove using ;;-in. AWS 
k:-6030 coated rod. One pass was required on the in- 
side. All welding on the grooves was made in a hori- 
zontal position, 

The last welding operation required the addition of 
the end plates and stator covers. The end plates were 
tack-welded to the ends of the stator and the cover 
was placed in position, fitted and tack-welded to the 
end plates. The drawing specified welding cover to end 
plates at five points at each end. However, it was decided 
that a continuous bead of weld would add to the appear- 
ance, so this was done. The welding rod used was 5/32 
in. AWS E-6012 coated. 

The welders who worked on the sample offered a 
few suggestions for improving the design. One was to 
re-design the V-butts on the segments from V’s on 
both the inside and outside of the stator to a single V. 
The castings would butt on the inside but there would 
be a large outside V-groove. 

In order to keep the completed stator from distorting 
after machining, it is intended to stress-relieve the 
stators. The sample was not stress-relieved and there 
were indications of distortion. 

One factor which led us to consider weldments is 
often overlooked but it has some industrial and social 
significance. Fifty years ago America was a nation of 
small foundries. These foundries had skilled molders 
and pattern makers that produced some of the most 
intricate castings vet produced. The work was hard and 
dirty and there was little incéntive for a young man 
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to learn the foundry trade. This has led to a dearth of 
skilled molders who could whip up a special casting 
from a minimum pattern equipment. Today foundries 
are turning away inquiries involving intricate coring 
and casting. 


Re-Design of a Dough Sheeting Machine 
JOSEPH BOEHLER 
Chief Engineer 
Peters Machinery Company 


This machine is used in the fabrication of soda 
crackers to roll and crossroll the dough before it is 
cut and baked. The reasons for re-designing this ma 
chine from cast iron to a welded steel construction were, 
first, to obtain a modern, stream-lined appearance ; 
second, to fully enclose all moving parts, thereby in 
creasing safety factors; and next, to strengthen the 
structure of the machine. This could not be accom 
plished very readily with cast-iron frames. 

Since this machine is custom-built for either left 
or right-hand discharge of dough, and also in a variety 
of widths ranging from 24 in. to 40 in. conveyor belts, 
there was quite a pattern cost involved for each in- 
dividual job. In converting into a welded design, this 
cost was greatly reduced. The original cost for wood 
patterns for a machine of this type was estimated to be 
about $2,600. All of those cast-iron frames, struts and 
bases would have to be machined, all holes drilled and 
reamed, and then assembled. The cost of a welded steel 
frame including all struts and base plates is $1,150. 

In using a welded frame construction, no machining 
of frame parts, struts and bases is required and only 
a series of small holes up to % in. are to be drilled. A 
few bases having %4-in. and 1-in. holes are individually 
made up with undersize holes and welded in place with 
the aid of a jig and then line-reamed by hand, thus 
eliminating any costly machining. 

‘ig. 3 shows a front view of a right-hand dough 
sheeting and cross rolling machine of cast-iron frame 
construction before re-designing, Fig. 4 shows a front 
view of a similar machine, but left-handed, re-designed 
tor welded, streamlined steel construction with all mov- 
ing parts fully enclosed. 





Fig. 4—The re-designed dough sheeting machine with 
welded frame. Fig. 3 shows a right-handed machine. The 


new machine shown here is similar in every way except 
that it is left-handed. 
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To facilitate fabrication, the frame is made in three 
sections. After units Nos. 1 and 2 are separately fab- 
ricated they are welded together as one single unit 
before the drives, rollers, conveyors, etc., are installed. 
In No. 3 unit the drives, rollers, conveyors, etc., are 
also installed and the unit is then attached with bolts 
to units Nos. 1 and 2. Bolting is used to facilitate 
shipping, since the machine is constructed in an L-shape. 

The base parts are made of heavy angle and channel 
iron and covered with 34-in. boiler plates with 4%-in. 
thick pads welded thereon to form a strong foundation 
for the heavy Reeves Motodrives installed in the lower 
section. The uprights or frames are fabricated from 
¥%-in. thick boiler plates with a rim of 3-in. radius on 
all outside edges to provide round corners. Wherever 
extra strength is required, ribs, pads and bosses are 
welded in place. 

All cross struts are welded in place, thus making the 
frame one solid box construction. Many functional 
parts, such as flour boxes, conveyor take-ups and 
mounting brackets are also welded directly into the 
framework. The heavy steel rollers previously made 
from cast iron are now fabricated of steel tubing with 
steel hubs welded to the ends. The heavy roller bearings 
for these rollers are of the flange type and inserted into 
oversize holes and secured tight after alignment. 


Re-Design Results in Fewer Parts, 
Increased Plant Capacity 
RALPH C. SCHIRING 
Superintendent 
Picker X-Ray Corporation 


If business increased, how could we continue to pro- 
cess the great number of castings and miscellaneous 
parts in an already crowded plant? We answered this 
question by re-designing our products to use more 
welded parts. This will be illustrated by discussing the 
re-design of the medical fluoroscope. We started out 
on this design to improve the appearance and operation ; 
reduce the direct cost, particularly labor, and the in- 
direct cost by eliminating as many parts and subsequent 
storage and handling problems as possible ; and to facili- 
tate control of production by reduction of parts. There 
were a total of 26 castings used to construct the me- 
chanical part of the original unit. The redesigned fluoro 
scope shown in [*ig. 5 incorporates six castings. 

Aside from cost considerations, the new design, be 
cause of its simplicity and functional lines, has added 
greatly to the sales appeal of the unit. Welded steel 
construction holds a distinct advantage over other 
methods in this respect. In no other practical way can 
a designer put the graceful flow of lines into a product. 
Certainly in the interests of economy all formed sur- 
faces should be straight or circular. Perhaps because 
of this restriction appearance has actually improved. 

Before the final design of the cabinet was achieved 
several experimental models were built and discarded. 
Some of the changes were for improved appearance 
but most of them were concerned with construction. 
Light sheet-metal welded structures which house any 
moving parts must be designed with care to avoid dis 
tortion. This cabinet was designed to incorporate the 
rail system which carries the X-ray tube carriage. By 
building-in these parts, two tubular members and their 
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Fig. 5 — The X-ray 
fluoroscope, re-de- 
signed to enable the 
use of welded sheets 
for the cabinet. The 
new structure also 
carries the screen rail 
and movable screen. 


respective mounting parts were eliminated. This posed 
a problem in regard to distortion which was met by 
designing the rail in two pieces, providing greater dis- 
tribution of the load on the thinner sheet-metal cabinet. 
Arc welding the parts in place eliminated the poor 
appearance of the outside of the cabinet. Because of 
the comparatively light load and good weight distribu- 
tion, continuous welding is not required. Of course 
skip welding reduced the amount of heat present and 
prevented trouble from distortion. Spot welding, al- 
though a possibility at this point, did not seem practical 
because of the problem of handling the cabinet. 
Although the cabinet remains the same size as in the 
former unit, 2 in. greater horizontal travel and 3 in. 
greater vertical travel were obtained through the welded 
track and carriage design. Greater bearing span reduced 
the load on bearings, thus increasing ease of movement. 


rhe entire structure is far less susceptible to damage 
in shipment. 


Below is a summary of the cost of components in- 
volved in the re-design. Naturally, this is not the total 
cost of the unit since all electrical elements, the fluor- 
escent screen and its supporting members, and miscel- 


Fig. 6—Commercial laundry washer with tub 42 x 96 in., 
re-designed for maximum use of weldments. Center leg 
and end frames, end guards and superstructure are all 
built up by are welding. The cylindrical tub is built up of 
monel metal sheets, submerged are welded. 
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laneous small parts have not been included. 


Old Design 


Total 

Material direct 

cost Labor Finish cost 
Cabinet $75.80 $18.03 $17.32 $111.15 
Carriage 21.30 11.06 3.90 36.26 
Control Case 7.54 3.62 3.00 14.16 
Total 101.98 32.71 27.08 161.57 

Are Welded Design 

Cabinet 82.67 1.26 8.09 92.02 
Carriage 10.09 6.78 1.58 18.55 
Control Case 7.53 1.50 9.03 
Total 100.29 8.04 11.17 119.60 
Reduction, % 1% 75 60 26 


All cabinets are purchased outside. Assemblies such 
as the carriage are, however, fabricated and welded in 
the Picker plant. Since the welded cabinet and control 
are purchased complete, they are indicated under ma- 
terial and consequently tend to increase this item of 
expense. Nevertheless the total material expense is 
slightly less on the new unit. The important fact brought 
out by the summary is the reduction of 75 per cent in 
machining and assembly labor cost in our plant as well 
as 60 per cent reduction in finishing costs. 

Breakage of castings had been excessive in the former 
design. This has been almost completely eliminated. The 
number of major parts has been reduced by approxi- 
mately 35 per cent. This reduction is of tremendous 
assistance to the Production Control and affiliated de- 
partments. It means fewer requisitions, purchase orders, 
receiving tickets, stock cards, blueprints, routing sheets, 
etc. It also means much less possibility of some part 
not coming in on time, and thus holding up production. 


Welding Eliminates Corrosion in a 
Commercial Laundry Washer 
FRANK A. GERLACH 


Chief Draftsman and Development Engineer 
The American Laundry Machinery Company 


A commercial laundry washer consists principally 
of a perforated drum or cylinder, revolving in a water- 
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Fig. 7 — A 75-ton open-back 
inclinable press and its arc 
welded steel plate frame. 
Stresses in the throat have to 
receive especial attention. 


tight tub or shell. By means of valves and fittings, steam, 
water and washing supplies are injected into the ma 
chine and drained at the proper time. The top half of 
the shell is bolted to the shell heads to permit the removal 
of the cylinder. The lower half is permanently secured 
to the heads. 

The machine is driven by a reversing motor, with the 
transmission consisting of gears, chain and sprockets, 
V-belts and sheaves or a combination of two or more 
The cylinder, operating at a speed of 21 rpm for a 42-in 
diameter size, makes seven revolutions in one direction 
and seven in the opposite direction, or three reversals 
per minute, controlled by an electrical reversing control 
mounted on the superstructure. The reversing of the 
machine must be smooth, free from jars and vibration, 
and this fact must be taken into consideration in the 
design of the frames and superstructure. 

In the old design of the machine considered here, the 
shell and superstructure were supported by cast-iron 
end frames and a cast-iron center leg. The monel metal 
shell sheets were riveted, caulked and soldered to the 
cast-iron heads. The bottom sheets were lapped 1 in. 
and then riveted and soldered to make the shell 
watertight. 

Soap and detergent formulas used by different laun 
dries vary and the nature ef the washing compounds 
led to corrosion difficulties. Riveted and soldered joints 
deteriorated, causing the shells to leak and waste sup 
plies. Repairing the shells was difficult and it was de 
cided to redesign the machine, incorporating a welded 
all-monel metal shell supported in welded steel frames. 
The redesigned machine is shown in Fig. 6. 

The heads are formed of monel metal with 114-in. 
flange, reinforced with six monel angles arc welded to 
the sheet to prevent breathing action while the cylinder 
is in motion. The bottom sheets, extending from the 
door opening to the rear joint, are lap welded by the 
automatic submerged are welding process at the rate 
of 10 in. per min. This assembly is then welded to the 
flanges of the heads by the same process. Likewise, a 
reinforcing strip at the rear and the reinforcing angle 
at the front are welded by the same process, 

This shell assembly is then mounted in the end frames 
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Calculating Deflection in a C-Gap Press 


There is outlined here the method used in the engineer- 
ing department of the Warren City Manufacturing Com- 
pany to calculate the deflection in the C-gap of the frame 
of a large press. 

This method is rough and ready, but actual tests made 
with hydraulic jacks to supply the pressure and sensitive 
indicators to measure the deflection between the bed and 
the crankshaft bearings have substantiated the figures. In 
the actual weldment for the 15-ton press described by Mr. 
Soman in these columns, the error was less than 10 per cent. 

This analysis is based on the laws of strength of mate- 
rials, dividing the deflection into three parts—deflection 
due to bending in the back of the “C”; deflection due to 
the cantilever effect of the legs of the “C”; and deflection 


due to elongation of the throat. The whole is then multi- 
plied by a factor F of 21/4. This factor is most logically 
explained by the high stress concentration in the corners 
of the gap and the resultant strain in proportion to the 
stress. The factor has been checked by measurement of the 
stress with electric strain gages on a number of gap frames. 
As the upper leg of the “C” in the frames described 
herein is quite deep compared to the lower leg, the deflec- 
tions due to the cantilever effect of the top leg is neglected. 
The value of L, however, is selected approximately as if 
the frame were symmetrical. The moments of inertia and 
centers of gravity of the sections are calculated by well 
known methods, so these calculations are not shown. 


bending moment M=PxXD 


distance load to center E Im 


of gravity R=—* 


M 
-_(L/2)2 


throat ~~ 


c-to-c of arms 


radius 
—horizontal deflection 

T at section m-m 

T at section a-a 

T at section b-b 

load sat 

modulus of elasticity so 

deflection due to K 
N, —deflection due to K 
H, —deflection of lower arm 


Total Deflection 
(N,+\,+H.tmMh —e) 
x 2 iy 


Tensile Stress = ——+ 


m 


H\, —deflection of upper arm 


e —deflection due to : 

tension nen M. 
. otress = — - 
A —area of section m-m 
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and center leg and held in position by the tie rods and 
front and rear channels. The frames and center leg are 
formed and are welded of '%4-in. steel plates. The end 
frames incorporate a shelf to support the cylinder jour 
nal bearing housing and a flanged section to support the 
arc welded superstructure which supports the motor 
and other accessories, 

All soldering and caulking has been eliminated and 
vet we have a shell which 1s watertight, of rigid con 


struction and corrosion-resisting as the entire structure 


is made of monel metal. The weight of the machine has 
been reduced by 453 Ibs, or nearly 11 per cent, and 
there are small but significant reductions in cost. These 
design and construction features could not have been 
accomplished in any other manner than by are welding 


Development of a Composite Welded Frame 
for an Open-Back Inclinable Press 


ROBERT SOMAN 
Chief Draftsman 
Warren City Manufacturing Company 


It is not possible to assume that, merely because a 
machine frame or base is welded, it is more economical 
than the competitive steel casting. In a good many cases 
designers must sharpen their pencils and use all the 
tricks at their command to turn out a really sound and 
economical welded design. The development of a new 
frame for the 75-ton, open-back, inclinable press shown 
in Fig. 7 is an interesting case in point. This press is 
manufactured as a standard item in lots of approxi 
mately 25 per month or 300 per year. 

The press was designed in the spring of 1946 and 
was originally conceived as a weldment. Referring to 
lig. 7, it is seen that the two main stress-carrying mem- 
bers are the two large, side plates, reinforced around 
the gap with a doubler plate and a formed channel for 
lateral stiffness. This design, while not too economical 
of material, has a comparatively small number of parts, 


Fig. 8—A 200-gal steam- 
jacketed mixing ma- 
chine and its arc welded 
base and frame. The 
trough in which the mix- 
ing is done is heated 
from a welded jacket 
with steam at 175 psi. 
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TYPICAL PLUG WELD 


Fig. 9—Cross-section of the trough of the mixer pictured 

in Fig. 8, to show the manner of welding the steam jacket. 

Below are details of plug welds in the steam jacket around 
the mixing trough. 


and consequently the fabrication and welding of this 
frame is quite economical. The first pilot model was com- 
pleted in the early fall of 1946, and at the time this 
paper was written, well over 100 presses with this frame 
had been built. 

Recent modifications result in a design which com- 
bines steel castings and steel plate. It utilizes the expe- 
dient of bending many of the plates to eliminate as 
much welding as possible. The steel castings have in- 
corporated the bearing housings, gib back-up, and rein- 
forcement of the gap in one piece, thereby eliminating 
much welding, besides providing an efficient section 
through the throat of the “C” 

The joint between the casting and the steel plate is 
of special interest, as it is designed to provide a smooth 
transfer of stress and to throw the weld near the neutral 
axis, thereby placing it in a noncritical location. 

The main criterion in the design of press frames is 
deflection, as rigidity in the working area of the press 
has a direct bearing on both the life of the dies and 
the quality and uniformity of the parts being manu- 
factured in the press. In a gap frame of this type, ex- 
perience has indicated that the maximum allowable 
deflection is about 0.025 in. between the bed and the 
crankshaft bearings. The new 
requirement. 

The recently developed composite welded frame re- 
presents a saving of $34.84 or approximately 9% per 
cent over the all-welded steel frame and $59.65 or 
approximately 14% per cent over the cast steel frame. 
With respect to the cast steel frame, the composite 
welded frame has other advantages that do not appear 
in the above analysis. These include a greater degree of 
certainty that the “flat” casting in the composite welded 
frame will be free from casting defects, and the ability 


frames meet this 
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predrill and tap certain holes before welding that 
would be difficult to get at in the casting. 

The composite welded frame is equivalent in strength 
and stiffness to the other two frames and represents a 
considerable saving in cost, estimated at almost $18,000 
and over $10,000.00 


per year over the original welded steel plate design. 


per year over the cast steel frame, 


Added Safety through Welding in a 
Pressure-Jacketed Mixer 
EUGENE SCHMIERER 
Chief Engineer, Chemical Machinery Division 


Baker Perkins, Inc. 


One of our old customers, using hundreds of our 
mixers, approached us recently for something particu 
larly special in the mixing line. While the principle in 
mixing of heavy paste has changed very little during the 
past 30 years, the demand in power requirements has 
increased two to three times. Other changes have been 
made and refinements added so that mixers we are turn- 
ing out today differ greatly from those of earlier days. 

This new request called for a very powerful two- 
bladed mixer of 200 gal working capacity and a jacketed 
mixing trough with 175 lb steam pressure within the 
jacket. The mixing chamber was to be suitable for 25 
lb internal pressure. The mixing blades had to be 
heated and the mixing mechanism had to stand a con 
tinuous load of 75 hp and an overload of 100 per cent. 

The only parts of importance made of cast iron in 
this design are the spherical pillow block bearings. The 
parts in cast steel are the cored Sigma blades, discharge 
door frame, levers for operating the discharge door, 
charging cover and frame, and cover clamping device. 
(See Fig. 8.) 

Some details of the jacketed trough are shown in 
sketches, Fig. 9. The calculation of the fabricated 
jacketed shell was done in accordance with paragraphs 
U-41 and U-69 of the ASME Code for Unfired Pressure 
ASME specification 
SA-70. While the working pressure is 175 psi, the Code 
permits testing and stamping only at 150 psi. A hydro 
static test was made on the completed jacket at 350 
psi. Code calculations result in a thickness of plate for 
the outer jacket of 34 in. Stresses in plug welds (Fig. 
9) come out 5200 psi and in intermittent welds on the 
spacer bars 1720 psi. 

The reason for deciding that the jacketed trough be 
designed for the arc welding method was not so much 
a matter of cost as for the added safety which such a 
trough offers in withstanding the comparatively high 
jacket pressure and the internal pressure in the mixing 
chamber. Similar reasons influenced us to use this 
method in the fabrication of the base. During trans 


Vessels, the steel plate being of 


portation of such a heavy machine, the base is often 
subjected to heavy shock loads which might crack 
We felt safer in the selection of an are welded base 
than in the use of cast iron. 

rom practical experience we have found that stress 
relieving of the shapes described is unnecessary, espe 
cially with the welding procedure we use. Our pressure 
vessels are code inspected and are not stress relieved. 
We have yet to find a single case where serious deform 
ing or jacket failure took place from accumulated 
stresses caused by welding and lack of stress relief 
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MOTOR-DRIVEN TIME-DELAY RELAY 


Motor-driven time-delay a-c relay (Bulletin No. 362) 
is designed specially for machine tools, sound control 
equipment, or other applications where an adjustable 
time delay, after closing the pilot circuit, is required 
for the indicated automatic, sequential or remote oper- 
ation. Relay comprises a small synchronous motor, a 
differential gear system, a built-in brake assembly, a 
trip-switch assembly, an accessible terminal board, and 


an auxiliary relay in a transparent acrylic housing. A 
safety locking device is also provided. Suitable connec- 
tions provide for two different timing sequences: (1) 
‘Delayed make” with maintained pilot circuit, or (2) 
“instantaneous make” and “delayed break” with a mo- 
mentary contact pilot circuit. In addition tothe composite 
connections, design features include adjustable timing 
range to 63 min. maximum; immediate self-recycling : 
plus shock and vibration resistant construction. Ward 
Leonard Electric Co. 34 South St., Mount Vernon, N.Y. 


OIL-TIGHT PILOT LIGHT 


Oil-tight pilot light has been specifically designed for 
machine tool applications where cutting oils and cool- 


ants may impair usefulness of conventional types. The 
pilot light is adaptable for panels from 7s to 14 in. thick. 
Mounting hole is 1-7/32 in. diam. Caps come clear, white 
and in several colors, and feature wide-angle visibility. 

The a-c model has a built-in transformer allowing 
use of a 6-volt, incandescent lamp with a miniature 
bayonet-type base. The d-c model uses a 110-volt cande- 
labra screw-base neon lamp. Series resistors are 
available for voltages over 110. Styling matches the 
manufacturers line of pushbuttons, selector switches, 
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etc. Square D Co., Industrial Controller Div., 4041 N. 
Richards St., Milwaukee 12. 


MULTIPURPOSE GEARMOTOR 


Helical-type, horizontal gearmotor featuring unusual 
compactness is available in six basic sizes and in single-, 
double-, and triple-reduction units in each size for a-c 
and d-c service. Wide range of speeds extends from 7.5 
to 780 rpm with horsepower ratings from 1 to 60. 
NEMA Type D flange mounting makes possible the use 
of practically any standard or special enclosure, thus 
permitting applications in many special fields. 

Motor is self-contained and mounts integrally with 
gear unit as illustrated. Housing design allows a group- 
ing of gear loads that results in cancellation of loads 


and reduces the-resultant strains. This design principle 
is said to produce a condition of triangular stability 
and a vibration-less, rugged unit. 

Each gearmotor has pinion and gear well supported 
and spaced to reduce deflection and permit high load- 
carrying capacity. Anti-friction bearings are used 
throughout. Splash oil lubrication is provided for heli- 
cal pinion and gear. Cutaway view shows a double- 
reduction model. In addition to standard horizontal 
types, a vertical-type model is also available. This new 
series of gearmotors will be produced jointly by the 
Philadelphia Gear Works Inc., and the Reliance Electric 
& Engineering Co., 1054 Ivanhoe Rd., Cleveland 10. 


HIGH-IMPEDANCE D-C TIMING MOTOR 


Low-current, high-impedance 
timing motor (Series 6300) with 
totally enclosed gear train is 
designed to operate in the plate 
circuit of receiving tubes. Oper- 
ation of the motor is claimed to 
make possible the translation of 
the small instantaneous energy 
input from tube into heavier 
work functions than is normally 
possible with the use of relays or 
solenoids. The time-delay fea- 
ture of this motor is cited as 

another advantage for many applications. 

Less than 270 milliwatts power input is necessary 
thus helping to simplify circuit design for automatic 
r-f controls, sensitive power relays, photoelectric con- 
trols and similar applications. Rotor winding has ap- 
proximately 7000 ohms running impedance. It draws 6 
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ma at 45 volts d-c. Speeds are 3200 rpm down to 4 
revolutions an hour. Dimensions: 24g x 2% x 1%¢ in. 
Weight: 6 oz. A. W. Haydon Co., Waterbury 32, Conn. 


SINTERED ALNICO 5 


Alnico 5 permanent-magnet material can now be sin- 
tered by a perfected method that is said to permit the 
design of intricate shapes for various electrical and 
electronic applications with higher external energy 
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than heretofore attainable. According to the producers 
the improved method makes possible the economical 
design to close tolerances of small-sized parts that are 
finer-grained, less brittle and show relatively high 
tensile strength. 

Magnetic characteristics are given as residual induc- 
tion B,=10,000 gauss; coercive force, H.=575 oersteds, 
and minimum energy product (BgHqg) max=3.5 x 10°. 
(These properties apply only in the direction of heat 
treatment.) General Electric Co., Metallurgy Div., 
Pittsfield, Mass. 
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SELF-CONTAINED HEAVY-DUTY D-C RELAY 


Heavy-duty, rear-connected multipole d-c relay (Type 
AYB) in 4-pole to 14-pole combinations and rated for 
600 volts and under, is particularly suitable for machine 
tools and similar applications. Outstanding feature is 
quick drop-out of contacts when coil is de-energized. 
Double-break, silver-to-silver contacts carry 10 amp 
continuously at rated voltage, and have maximum inter- 
rupting capacity of 150 a (inductive coil load 0.65 amp 
at 230 volts). 

Relay is self-contained with all parts mounted on a 
14 in. thick Micarta back plate. Mechanical interlock 





assembly is available for interlocking two relays side by 
side. May be mounted on any control panel 2 in. thick 
or less. Available with contacts all normally open, or in 
a combination arrangement, with some contacts nor- 
mally open and others normally closed. (Normally closed 
should not exceed 5 contacts to avoid overloading oper- 
ating magnet.) Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30. 
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MANUAL-RESET THERMOSTATIC TIMER 
Manually reset, normally closed thermostatic heat 
control device of the bimetallic type has a timing 
range of 20 sec. to 3 min., is rated at 1500 watts, 115-230 





volts, a-c, and features vibration-resisting construction 
Details include mica and ceramic insulation, heavy-duty, 
securely riveted contacts, and corrosion-resistance con- 
tact blades and structural parts. Compact design pro- 
vides a unit measuring 3% x 14 x 1% in. overall 
Device can be set for any desired time delay before 
breaking contact. George Ulanet Co., 413 E. Market 
St., Newark 5, N. J. 


COMPACT MAGNETIC STARTER 
Magnetic starter (Type RA, Size 3) is featured by 
reduced size (534 x 64% x 6 in. in depth) and a specially 
designed right-angle dynamically balanced mechanism. 
Saving of about 50 per cent in installation space is 
said to result by placing the magnet directly in rear of 
contacts and terminals, instead of the conventional! 





extension of the magnet assembly. The right-angle 
mechanism involves a knee-action bell-crank fulcrum, 
with full roller bearing points, that transmits the verti- 
cal gravity action to the horizontal contact motion by 
multiplied leverage. A smaller electromagnet with 
longer life and reduced power consumption is thereby) 
required. 

Other features include heavy-duty contacts with 
curved movable tips to provide a broad contact line and 
simplified wiring arrangements. The Arrow-Hart & 
Hedgeman Electric Co., Hartford, Conn. 


ALUMINUM BRAZING SHEETS 


Aluminum brazing sheets are offered for a wide rang« 
of application where economy and fabricating speed are 
essential design considerations. Typical uses are found 
in small condensers, trays, evaporators and other parts 
in refrigeration equipment or similar applications. The 
brazing sheets are clad on one or both sides with a laye) 
of low-melting alloy. An assembly formed from a braz- 
ing sheet is sent through a brazing furnace, where th« 
alloy material melts, then flows into the joints and s« 
acts as a bonding material to produce a strong brazed 
structure. The brazing sheets are easily adaptable fo 
normal forming operations, as the “‘filler’’ or layers of 
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alloy material are not separated by bending, stamping, 
etc. Aluminum Company of America, 612 Gulf Bldg., 
Pittsburgh 19. 


EXPLOSION-PROTECTED HIGH-PRESSURE SWITCH 


High-pressure switch (designated Hydtrol) is de- 
scribed as being specially applicable for the control of 
hydraulic systems containing inflammable liquids ; typi- 
cal applications include such equipment as plastics mold- 


ing. and metal working presses. Explosion-resistant 
housing serves to protect the snap-action, SPDT switch 
contacts. 

Switch is said to provide true linear adjustment over 
an operating range from 50 to 5000 psi. The on-off 
differential is adjustable and range from 5 to 50 per 
cent. A hydraulically formed and heat-treated welded 
SAE 4130 steel diaphragm, made to withstand a burst- 
ing pressure in excess of 15,000 psi, is used in the switch. 

Compact design requires only 9.5 cu. in. displacement ; 
weight is only 17 oz. Rating: 10 amp at 110 volts a-c, or 
2 amp at 28 volts d-c. Entire unit is protected against 
corrosion and moisture. Disconnect plugs or conduit 
fittings are optional. Cook Electric Co., Diaphlex Div., 
2700 Southport Ave., Chicago 14. 


MOTOR-STARTING SWITCH ACTUATOR 


Totally enclosed actuator for motor-starting switches 
has been designed to provide a positive snap action at 
two preselected speeds, one to close switch as speed 


. 


decreases and another to open switch as speed increases. 
The only moving part acts in conjunction with a large- 
diameter compression spring to assure reliable opera- 
tion. As indicated in the illustration, the actuator is 
designed so that it fits on rotor with all parts fully pro- 
tected from dirt, dust, etc. The cam-contoured surface of 
the enclosing shell is so shaped as to provide a positive 
snap action of the sliding sleeve. 

Symmetrical design of actuator is said to make un- 
necessary any additional balancing of the assembled 
armature. Total actuator sleeve movement is ample for 
any standard starting switch and provides sufficient 
tolerances for easy assembly. Dimensions of steel shell 
is 2-11/16 in. diam. 7% in. high. The phenolic actuator 
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sleeve is 1% in. diam. and extends 5/16 in. beyond 
shell at “full-out” position, and ;; in. in “full-in” posi- 
tion. Can be supplied for 5% or 34 in. shafts. Era Meter 
Co., 3940 N. Kilpatrick Ave., Chicago 41. 


MIDGET-TYPE D-C RELAY 


Extremely small d-c relay (appropriately designated 
Tiny Mite) weighs only 10 grams, occupies 0.35 cu. in., 
and is indicated for electronic applications where cur- 
rent carrying capacity is low and space requirements are 
critical. Contacts are SPDT or DPST. Contact rating: 
0.35 amp at 110 volts, a-c, noninductive. Fair degree of 
sensitivity is provided, with average power require- 
ments 0.35 to 0.50 watts. On specifications, this can be 
adjusted for a minimum of 100 milliwatts. Coils are rated 


oy 


from 1 to 4750 ohms, for operation at 1 to 80 volts, d-c. 
Maximum allowable wattage: 1.5. Laminated phenolic 
construction is used to keep all contacts above ground. 
Illustration shows Series 000, SPDT model. 2-56 ma- 
chine screw in frame, indexed to prevent turning, is 
used for mounting. Relay can be supplied in hermetic- 
ally sealed, plug-in, and tropicalized adaptations in ad- 
dition to standard models. Advance Electric and Relay 
Co., 1260 W. Second St., Los Angeles 26. 


AUTOMATIC VOLTAGE REGULATOR 


Automatic electronic voltage regulator (designated 
Controller) has been designed to permit selective sta- 
bilization of a-c, d-c, or r-f outputs in any one circuit 
over a wide range of line and load. The a-c output of the 
unit swings between 85 and 145 volts, automatically 
adjusting the output. Regulation is achieved by refer- 
encing this output back to the controller. Stabilization 
can be provided if necessary only at the point requiring 


regulation, by referencing back only a appropriate por- 
tion of the circuit. 

Input voltage range, 95-125 volts, 50 or 60 cycles. 
Load range, 200-2000 va. Regulation accuracy, 0.5 per 
cent at point of regulation. Suitable protection against 
overload and overvoltage is provided. Weight of unit is 
about 100 Ib; it is available for relay rack mounting. 
Sorensen & Co., 375 Fairfield Ave., Stamford, Conn. 
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SHADED-POLE INDUCTION MOTOR 


Basic, 2-pole, shaded-pole induc- 
tion motor (Model ES) incorporates 
design modifications intended to pro- 
vide increased power and torque 
characteristics without any appre- 
ciable change in weight and dimen- 
sions as compared with the 
manufacturers’ model MS which 
weighs 1 lb. 2 oz. and has overall di- 
mensions of 34% x 2 x 154 in. Motor 
finds application with the heavier 
type of record-player turntables, ac- 
tion displays, mechanical toys, coin- 

operated machines and various automatic controls, 
while also being adaptable to a wide range of small load 
duties. Operating range, 24 to 250 volts at 50 or 60 
cycles. Other characteristics are said to be generally the 
same as in the manufacturers’ larger Model K, with 
full-load torque of 2.4 to 3.5 oz-in.; full-load hp. 0.0069 
to 0.010; and full-load rpm. from 2900. The Alliance 
Manufacturing Co., Alliance, Ohio. 


MINIATURE POWER PENTODE 


Miniature-type power amplifier pentode (RCA- 
6AR5) is designed for use with the output stage of 
automobile and a-c operated radio receivers. It is said 
to be capable of moderate power output with relatively 
small input voltage. Electrical data: Heater, for unipo- 
tential cathode—voltage 6.3 volts, a-c or d-c; current, 0.4 
amp. Maximum ratings include 250 volts plate voltage; 
8.5 watts plate dissipation ; 90 volts peak heater-cathode 
voltage. Maximum overall length—25% in.; seated length 
—23% in. Maximum diameter—*4 in. Base—small-button 
miniature 7-pin. Any mounting position may be used. 
Within its maximum ratings, the performance of this 
tube is equivalent of the glass-octal type 6K6-GT. Radio 
Corporation of America, Commercial Engineering, Sec- 
tion ER 71, Harrison, N. J. 


BUILT-IN POINTER GALVANOMETER 


Pointer galvanometer (Series 570-600) for built-in 
use in original equipment, such as laboratory instru- 
ments and industrial test apparatus, features a high 
order of current sensitivity (0.2 microamp per mm) 


through use of Alnico permanent magnets. In addition 
to being used as a sensitive current and voltage meas- 
uring instrument, the galvanometer may be employed 
for null point indicating in bridge and potentiometer 
circuits and like applications. Adaptability to special 
circuit requirements is also claimed. 

Mounting is on any horizontal panel with 4 screws. 
Horizontal space occupied, 3°g x 5% in. Extension 
1-7/16 in. above, and 2°4 in. below mounting surface. 
Movement resistance is 100 ohms. Total scale length 
is 60 mm, and the period is 6 sec. May be supplied with 
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zero adjusted either left or center. G-M Laboratories 
Inc., 4300 N. Knox Ave., Chicago 41. 


SMALL ANGULAR-CONTACT BEARING 


Fully ground angular-contact (radial-thrust) bal! 
bearing (claimed to be the smallest of its kind) is of 


the non-separable design, with machined, solid bronze 
retainer carried by the ground lands of the inner ring. 
Dimensions: 5/64 in. bore, 44 in. OD, 3/32 in. wide. 
Usual application is in opposed pairs, in which case 
axial and radial play may be reduced to zero, with pre- 
loading to suit. Operation is said to be unusually smooth 
at low as well as high speeds. New Hampshire Ball Bear- 
ings, Inc., Peterborough, N. H. 


WIRE SHIELDING 


Flat-wire casing (Monocoil) with a 0.020-in. wall is 
said to provide a rigid and easily handled shielding for 
hook-up wire, grid leads, insulated conductors and other 


components in radio, television and similar equipment. 
The casing is available with plain or tinned finish in 
mild steel, in spring steel, and also in copper or brass 
for corrosion resistance, etc. Shielding is supplied in 
various diameters and lengths, and comes also with 
spaced turns for special applications where lowered 
capacity effects or partial shielding are required. Elliott 


Manufacturing Co., 350 State St., 3inghamton, N. Y. 


SOLDERLESS PIGTAIL CONNECTOR 


Two-part solderless pigtail 
wire connector and insulator 
(designated Sta-Kon Wire 
Joint) consists of a tinplated 
bronze body open at both ends 
for inspection, and a phenolic 
insulating cap. Specially 
designed threads in cap are 
claimed to assure a positive, 
tight and vibration-proof con- 
nection. As cap is tightened, 
the body squeezes into built-in 
recess at bottom of the cap, 
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providing a secure joint by means of a wedging action. 
Connector will accommodate some 100 wire combina- 
tions with a maximum wire capacity of three #12 solid 
or stranded wires. Manufacturers’ standard hand tools 
or power tools are available. Connector carries UL ap- 
proval for both fixture and circuit work. The Thomas & 
Betts Co., Inc., Elizabeth 1, N. J. 


HEAVY-DUTY RIGHT-ANGLE SPEED REDUCERS 

Compact, heavy-duty, right-angle speed reducer 
shown here (Cone Drive HV-7700) with vertical gear 
shaft is one of the three types of 7-in. center-distance 





models available in 10 standard ratios ranging from 
5:1 to 70:1. Model HU-7700 has pinion under the gear; 
Model HO-7700 has pinion over the gear. All ratios and 
types also available with double-extended gear shafts 
or double-extended pinion shafts. 

Mechanical horsepower ratings range from 1.56 hp 
at 100 rpm for the 70:1 ratio to 94.2 hp at 2400 rpm of 
the pinion for the 5:1 ratio. Integrally cast cooling fins 
provided low operating temperatures. Outside dimen- 
sions of housings are 18% x 151% x 25% in. for models 
HU and HO, and 23%% x 17-5/16 x 15% in. for HV. Spe- 
cially designed housings are available. Michigan Tool 
Co., Cone Drive Div., 7171 E. McNichols Rd., Detroit 12. 


HIGH-VOLTAGE MINIATURE CONNECTOR 


Six-contact high-voltage miniature connector finds 
use with photoflash units, communications equipment, 
and various industrial apparatus. Breakdown voltage 
between contacts is 7000 volts, d-c. Features include 


Mi 
+, 





a. 
"Crorterreumenmasonr 
melamine-molded parts: silver-plated and precision- 
machined contacts for low contact resistance and cor- 
rosion resistance. Polarization is said to be unusually 
positive. Center contact is ‘““make-first, break-last” thus 
providing additional safety when grounded. 

Positive spring lock guards against accidental dis- 
connection. Four neoprene gaskets provide weather- 
proofing. Weatherproof cover is furnished for the re- 
ceptacle. Winchester Electronics Co., 6 E. 46th St., 
New York 17. 


TELEVISION-TYPE CAPACITOR 


Oil-impregnated and wax-filled television capacitors 
(Type DSTH) use double-case construction with the 
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capacitor element enclosed in two concentric wax-sealed 
cardboard tubes. Capacity range: 0.0005 mf to 0.05 mf. 
Voltage range is from 3,000 to 6,000 volts d-c. Dimen- 
sions range from 1% in. diam. by 2% in. long to 1-13/16 
in. diam. by 5 in. long. Cornell-Dubilier Electric Corp., 
Dept. K-1, South Plainfield, N. J. 


ELECTRIC RANGE SWITCH 


Space-saving electric range switch features smooth 
external appearance plus positive and accurate position- 
ing. Melamine plastics and mica strips are used on the 
inside to preclude any flash-over effects from arcing. 
Heavy cover plate also is designed to provide maximum 





protection. Positioning cam, operating cam and the 
shaft are molded together to assure accuracy. Integral 
riveted construction of terminals and of the beryllium- 
copper blades is claimed to assure minimum voltage 
drop and heating. Clearance between terminals of op- 
posite polarity on surface of switch is said to be unusu- 
ally large so that condensation and spillage is not likely 
to result in arc-over after long service. Switch can be 
supplied with any type shaft and mounting required, 
and in five or seven heats. Selector type switches are 
available. Soreng Manufacturing Corp., 1901-09 Cly- 
bourn Ave., Chicago 14. 


ZINC-ALLOY WING NUTS 

Zinc-alloy wing nuts in a wide range of sizes are said 
to be corrosion-resistant, free of rough edges and im- 
perfections. They feature recessed wings for good finger 
grip, and accurate tapped threads. Sizes: (senior) from 
#4 to % in. inclusive; (junior) #4 to 5/16 in. inclusive. 
Available in bright finish for normal use and also in 
standard commercial finishes. Special types or untapped 
wing nuts also available. Gries Reproducer Corp., 780 
E. 133rd St., New York 54. 


AUTOMATIC TEMPERATURE CONTROL 


Temperature control unit for 
electric water heaters (Model 
CD111) features a universal 
mounting bracket designed to fit 
any heater and to save mounting 
costs. Bracket is attached by the 
same bolts that hold the heating 
element in place. Welding opera- 
tions, extra labor, or additional 
brackets are said to be unneces- 
sary. See illustration for typical 
application. 

Rated capacity is 3000 watts at 
120-240 volts a-c. Temperature ranges for both primary 
and secondary controls are 60 to 190 F; differentials are 
10 F for primary thermostat and 25 F for the secondary, 
to comply with NEMA standards (lower differentials 
upon request). Switching arrangement is either SPST 
break on temperature rise or independent circuit double 
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throw. Unit is UL listed. Cam-Stat Inc., Div. of The 
Paul Henry Co., 2310 S. La Cienega, Los Angeles 34. 


COMPACT SPLIT-PHASE INDUCTION MOTOR 


Induction motor (Type 480) is available for split- 
phase, single and two-value capacitor operation where 
power and efficiency combined with compactness is re- 






quired. Motor has 5-in. diam., is available in 2, 4, or 6 
poles, and has range of 1/30 to 1/6 hp. Design details 
include sleeve bearings with spring-loaded wicking, 
large reservoirs and precision oil slingers; single- or 
double-shaft extensions; open or totally enclosed diecast 
aluminum housing with standard or special oil tubes. 
Resilient mounting is provided. Vertical or shaft-down 
operation adaptations can be supplied. Russell Electric 
Co., 342 W. Huron St., Chicago. 


PLASTIC SLEEVING FOR 
INSULATING MAGNETIC COILS 
Magnetic coils are said to be effectively insulated 
by a method that utilizes a plastics sealing sleeve, as 
shown in the illustration. The sleeve is first expanded 
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by being immersed for 2 to 4 hr. in a special dilator 
solution. When sufficiently expanded the sleeve is slipped 
into position inside the coil, then the ends are turned 
over the outside, and finally the sleeve is allowed to dry, 
shrinking in the process to a tough, tight-fitting insula- 
tion. The method is said to make it possible to wind 
many coils as one piece on long mandrels and then 
cutting to specified size. General Electric Co., Chemical 
Dept., Pittsfield, Mass. 


FLUORESCENT ACRYLIC SHEETS 

Acrylic resin is impregnated with fluorescent dye par- 
ticles during manufacture to produce a special type of 
self-illuminating sheeting adaptable for dials, name- 
plates and similar applications. 

Designated Daylight Fluorescent Plexiglas, this 
material exhibits the usual characteristics of acrylic 
materials, such as high resistance to shattering. It is 
supplied at present in red and green colors and in stand- 
ard-size sheets up to 36 x 60 in., in thicknesses of 0.60 
to 0.250 in. Rohm & Haas Co., 222 W. Washington 
Square, Philadelphia 6, 
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PUSH-IN TYPE SNAP-FASTENERS 


Push-in type spring-steel snap fasteners have inte- 
grally formed extended spring prongs. As fastener is 
pushed into punched or drilled hole, the prongs are com- 


* “<2 
MOTOR MOUNTING 
NAP FRGTENER 
FOR RECORD CHANGER 


| 
Sn 


A 
A 


i x : 





oe 


pressed and spring ouy on far side to provide a resilient, 
vibration-resistant lock that holds assembly together 
under constant spring tension. Illustration shows use of 
this fastener on shock-mounting for a small electric 
motor assembly, where fastener is inserted through 
rubber vibration-clamping grommets. The fasteners are 
said to replace screws, washers, spacers and nuts, and 
substantially cut assembly time. Another type of snap 
fastener for locking metal sheets is shown in lower 
right-hand corner. Shakeproof, Inc., 2501 N. Keeler 
Ave., Chicago 39. 





Product Design IDEAS for the Asking 


Manufacturers’ technical bulletins, catalogs and other 
printed material are rewarding reading out of which you 
can frequently obtain valuable product design ideas. “Liter- 
ature for the Asking” on page 147 reviews concisely some 
interesting new material. There’s a handy postage-paid card 
which you can use for sending in your specific requests. 





OIL-TIGHT MACHINE TOOL FOOT SWITCH 


Heavy-duty foot switch is gasketed for oil-tight appli- 
cations such as machine tools. It features a wide pedal, 
which can be operated from three directions; an adjust- 
able stroke; and self-contained, easily wired contact me- 
chanisms. Design protects pedal from accidental contact 























































or falling objects. Ankle strain is avoided as operation 
requires only short motion and slight angle. Snap-action 
contacts are rated 600 volts pilot duty, a-c or d-c. Con- 
tact arrangements are available SPDT, DPDT, and 
two-stage, each stage being SPDT. In addition to cover 
with pedal guard, a plain cover is provided for applica- 
tions not involving hazard to operator. Square D Co., 
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Industrial Controller Div., 4041 N. Richards St., Mil- 
waukee 12. 


FAN-DUTY INDUCTION MOTOR 


Small four-pole, shaded-pole induction motor (Type 
Z) has been designed for service with 6-, 8-, 10-, and 
12-in. fans, but can also be adapted for use with stand- 
ard single or double blower units. Motor measures 344 
in. diam and is available in ratings from 1/100 to 1/40 
hp at 1700 rpm. Load speed, 1550 rpm. Voltage ratings, 





115 or 230, 50 or 60 cycles. Structural details provide 
choice of ventilated or nonventilated pressed steel case, 
and single or double shaft extension. Oil-less type 
self-aligning bearings have large oil reservoirs. Wind- 
ings are specially impregnated for protection against 
oil, moisture, etc. Heinze Electric Co., 685 Lawrence 
St., Lowell, Mass. 


COMPACT SNAP-ACTION SWITCHES 


Space-saving snap-action switches for such applica- 





tions as automatic washing machines, coin-operated 
devices, and aircraft equipment are available in three 
designs: Type 7990A (shown at top in illustration) is a 
plunger-actuated float-type switch with an automatic 
spring return. The other two types shown are lever- 
actuated and require actuation in both directions. All 
three types are available in SPST and SPDT arrange- 
ments. The plunger-actuated type comes either normally 
open or normally closed. Soreng Manufacturing Corp., 
1901-09 Clybourn Ave., Chicago 14, 


CONSTANT-SPEED D-C MOTOR 

Previously announced constant speed d-c motor util- 
izing the polarized magnetic drive principle of a vibrat- 
ing reed (page 142, May 1947, ELECTRICAL MANUFAC- 
TURING) is now available in a lighter and more compact 
version. Basic motor frame and aluminum gearing occu- 
pies a space 244 x 314 x 15% in. Weight is approximately 
10 oz. Motor can be used on voltages from 3 to 110. 
Rotor shaft speed, 900 rpm. Built-in reduction gears, 
also special cams and switching arrangements are avail- 
able on specification. Operates from line power source 
or batteries. Amglo Corp., 4234 Lincoln Ave., Chicago 18. 
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LOW-CURRENT INDICATOR LAMPS 


Panel-type indicator light 
units as shown are designed 
for use with standard T2 slide- 
base bulb as made by General 
Electric, Westinghouse, Syl- 
vania, and Western Electric. 
This bulb has low-current char- 
acteristics down to 0.038 amp 
on voltages such as 6, 12 and 
24, and is said to provide very 
long service life when operated 
well under voltage ratings. 
Unit No. 18T2 has a2-in. diam. 
beehivé-type glass lens and mounts in a 19/32-in. diam. 
hole. Unit No. 59T2DE has glass lens turned into a 
machined metal cap 1%¢ in. diam.; mounting is in a 
7% in. diam. hole. Unit No. 6T2FL has 1%-in. diam. 
flat lens adaptable for lettering, numerals, etc. Mount- 
ing is in a 1%% in. hole. Suitable series resistors are 
available for voltages such as 120, 220, or 440. The H. R. 
Kirkland Co., Morristown, N. J. 


VENDING MACHINE RELAY 

Midget-type relay (119XBX) is said to combine reli- 

ability, economy and compactness (dimensions, 14x1% 

x 13% in.) and has been designed specially for use with 
vending machines and similar applications. 

Contacts are DPDT and are rated at 5 amp 





1g hp). 





Operating coils can be provided for voltages up to 115 
volts at 60 cycles. (All 115-volt relays are adjusted to 
function at voltages as low as 85 to assure operation in 
localities where voltage drops are common.) Convenient 
mounting and wiring features are provided. Struthers- 
Dunn, Inc., 150 N. 13th St., Philadelphia 7. 


ALL-ALUMINUM INDUCTION MOTOR 


Lightweight, drip-proof, all-aluminum alloy construc- 





tion is featured in this line of squirrel-cage, ball-bear- 
ing, polyphase motors. Permanent-mold castings are 
used to provide a combination of strength with light- 
ness. Type QN provides normal torque, low starting 
current, constant speed in ratings from 34 hp at 1200 
rpm to 125 hp at 1800 rpm. Type QH provides high 
torque, low starting current, constant speed, in ratings 
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from 3 hp to 125 hp, same speeds. It is equivalent to 
NEMA Type C. Voltage ratings on both types are 208, 
220/440, and 550 volts, 2- or 3-phase, 60 cycles. Continu- 
ous duty temperature rise, 40 C. The aluminum con- 
struction ‘is also said to provide unusually quiet opera- 
tion. The Hertner Electric Co., 12690 Elmwood Ave., 
N. W., Cleveland 11. 


Laboratory’and Engineering 


Equipment 


LABORATORY VACUUM UNIT 


Table model vacuum unit that attains a pressure of 
0.1 micron is adaptable for electronic laboratory experi- 
mental work in addition to other vacuum applications. 
The unit comprises a Pyrex bell jar 7 in. in diam. and 


10 in. high and comes complete with necessary mechani- 
cal and oil diffusion pumps, Pirani gage, electrodes and 
power circuit. 

Filament circuits consist of one 0.5-kva, 0-23-volt 
rating and another of 0.5-kva, 0-110-volt rating con- 
trolled by a Variac with power supplied from a standard 
110-volt, 60-cycle line. Charged with a non-vaporizing 
load, the 7-in. bell jar will attain a vacuum of 3 x 10+ 
in less than 20 min. and will reach 1 x 10-* under an 
hour. An optional 12 in. bell jar will reach 5 x 10+ in 
about an hour. Distillation Products, Inc., 755 Ridge 
Rd. W., Rochester 13. 


INSULATION TESTING TRANSFORMER 
Insulation breakdown tester (No. 7692-A) provides 


voltages from 100 to 2500 in 100-volt steps. Secondary 
test leads are equipped with special rubber-sheathed, 
normally retracted safety-type points. Thumb pressure 
is required to expose leads for testing operation, and 
points immediately retract when pressure is released. 
Red safety pilot light indicates current “on.” Another 
indicator light glows on partial shorts, lights up fully 
on complete insulation breakdown. Operates on any 
115-volt, 60-cycle line. Overall dimensions: 10% x 10x 8 
in. Weight: 33 lbs. approximately. Dongan Electric 
Mfg. Co., 2979 Franklin St., Detroit 7. 
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METERED VARIABLE TRANSFORMERS 


Portable metered variable transformers (trade- 
marked Adjust-A-Volt) cover a line of isolation primary 
transformers with secondary voltages from 0 to 140 


L 


volts, and auto-type transformers with output voltages 
of 0 to 140 and 0 to 280. Control is provided in 4- to 10- 
volt steps. Output voltage is said to be essentially 
independent of load. Instruments operate on 50/60 
cycles. Voltmeter is 3-in. square type, precision-cali- 
brated and magnetically shielded. Pilot light indicator 
is provided. Dimensions range from 6°%4 x 9% x 5 in. 
to 634 x 9% x 9% in. depending on model. Standard 
Electrical Products Co., 401 Linden Ave., Dayton 3. 


SIGNAL GENERATOR 


Dual-purpose FM-AM signal generator (Model 3433) 
provides frequency coverage from 100 ke to 120 me in 
10 fundamental bands. Additional 50 me from fixed 
oscillator extends coverage to 170 me. 

Instrument provides for constant deviation by em- 


ploying fixed-frequency reactance-modulated oscillator. 
Among the various design features cited are: Meter 
for measuring relative r-f output; double copper-plated 
steel shielding; ladder attenuator; high r-f voltage out- 
put jack; air trimmer capacitor and permeability- 
adjusted oscillator coils; voltage regulated power sup- 
ply. Dimensions: 15-11/32 x 11-1/32 x 8%4 in. The 
Triplett Electrical Instrument Co., Dept. D-38, Bluff- 
ton, Ohio. 


TECHNICAL FILM 


Designing Machinery for Arc Welding. 16-mm sound and color. 
Running time 15 min. The Lincoln Electric Company 12818 Coit 
. Rd., Cleveland 1. 


A functional approach to machine design is stressed in this film 
with the advantages of arc-welded construction presented through a 
comparison of various competitive materials, and a study of load 
factors, stresses, rigidity, performance and appearance. The four 
fundamental elements of all machinery are graphically analyzed in 
terms of bases, wheels, containers and covers (or housings). Anima- 
tion technique is used to excellent advantage. Prints of film are 
available without cost (except transportation) from the sponsors 
by interested engineers, designers and executives. 
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Load Analysis as a Basis for 


the Selection of Motor and Drive 
(Continued from page 81) 


tronic rectifier, and a 1-hp supply is adequate. 

In this particular case it would probably be cheaper to 
install the two drill presses than to provide the equivalent 
torque and speed adjustment on a single machine. This 
might not be the case with some other machine, the cost 
of which was high compared to the cost of motors and 
associated control apparatus. 

Sixth question—Should two motors be used on the 
same machine? This question is really an alternate for 
the fifth, for those cases where the machine cost is too 
high to justify two machines. Two-motor drives are 
usually, but not always, restricted to non-reversing drives, 
and are then connected through a free-wheeling clutch 
so that the non-operating motor is at rest. If the mechan- 
ical coupling is such that both motors turn together the 
fastest speed must not exceed the safe speed for the 
slow-speed motor. 

We find, then, that electronic motor control for a drill 
press is not economically sound for any of the circum- 
stances which we have here investigated, and we may 
generally summarize our findings as follows : 

(1) Gears or belts for changing speed provide the 
necessary torque multiplication at low cost. The rather 
limited number of finite steps so produced is probably 
acceptable. 

(2) Assuming that a finer adjustment of speed is 
required than is practical with belt-changing, or that 
helt-changing is ruled out for other reasons, a 1-hp, d-c 
motor with a standard 4:1 speed change by field control 
is recommended. The actual speed-range of the drill 
would be selected on the basis of its anticipated usage, 
as outlined in the questions,, and provided by the pulley 
ratio of the fixed driving belt. 

(3) If the speed-range or the low-speed torque of 

2) is inadequate, two drill presses are recommended : 
one with a 1-hp motor, the other with a '4-hp motor. 

\ 1-hp, 4:1 motor and a '4-hp, 4:1 motor would cost 
approximately $230 as compared to $463 for a 1-hp, 
8:1 motor. The 8:1 motor has a distinct field of applica- 
tion on constant-horsepower loads. The drill press has 
been commonly classified as a constant-horsepower load, 
hut we have found that this is decidedly incorrect and 


per 


3200 2400 1600 800 0 800 1600 2400 3200 
<Reverse Speed, rpm Forward —> 


(Left) 


we see that there is a very real saving in matching our 
motor to the actual characteristic of the drill press instead 
of an assumed characteristic. 

The justification of electronic motor control fre- 
quently depends on the need of several of the features 
which it can provide. These are: 

(a) About a 4:1 speed range by field control, and 
possibly 20:1 by armature control. The 20:1 is mislead- 
ing, since it is usually possible to go right down to zero 
and reverse, which would make the ratio infinity, How- 
ever, accuracy of speed-setting and regulation are likely 
to fall outside the published limits at less than 4%» of base 
speed. This is unimportant in most cases, but the manu- 
facturers must be technically correct so they commonly 
include some ratio for armature control. 

(b) Excellent regulation is possible. The exact value 
depends on the make of control and a large number of 
factors, but at least one company has produced an elec- 
tronic control having ‘“‘zero” speed regulation—when the 
load is applied the rotor drops back a fraction of a revolu- 
tion and continues to operate at the same speed, just like 
a synchronous a-c motor. 

(c) Torque- and current-limiting are possible. Actu- 
ally these are included more as a convenience to the manu- 
facturer than to the customer since higher starting 
currents would require larger tubes and associated com- 
ponents. The current is usually limited to about 150 per 
cent. It should be noted that this does not eliminate the 
need of overload protection since it is not feasible to 
limit the current to a value which a locked rotor (with 
no ventilation) could stand for a long time. However, 
smooth, even starting torque is obtained. 

(d) Reversing and dynamic braking can be added as 
required, usually without too much extra cost. 

(e) Exceptionally fine adjustment is obtained. 

(£) Control is simple and easy and can be made auto- 
matic. The power required to operate a small potentiome- 
ter in the tube circuit is only a fraction of that required to 
operate a field rheostat. 

(g) Any number of pre-set speeds can be established 
for either manual or automatic operation. 

(h) In automatic control the response can be linear, 
or it can be almost any required function of the stimulus. 

(1) A visual indication of motor-overloading can be 
provided. 

(j) It is possible to have hand and automatic control 
in use simultaneously. The basic speed is selected by the 


Base speed of motor 


200 400 600 800 1000 
Speed,rpm 


1200 400 1600 1800 


Electronic motor control may combine constant torque with constant horsepower and may also add operation in reverse 


direction. (Right)—Ward Leonard control may be unstable at low speeds unless IR compensation is added. W ith this and field con- 
trol the curve becomes similar to that at left. 
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hand control and this is varied throughout the cycle of 
operation by the automatic control. The latter can be 
either percentage change from the base speed, or a change 
of a given number of rpm according to the requirements 
of the equipment. 

(k) Interlocking and other functions not basically a 
part of electronic control can readily be incorporated for 
optimum overall performance. This includes multi-motor 
control, and some of the motors may be a-c and the others 
d-c. 

The following case histories should be of interest in 
showing that there are frequently better ways of handling 
adjustable speed-drive problems than with electronic 
control, even in the smaller sizes. 

Case 1.—A precision surface grinder was to have the 
speed of the 2-hp grinding-wheel motor held constant to 
improve the quality of the work, especially at the edges. 
The rotational speed was to be automatically increased 
as the wheel wore away, to maintain constant peripheral 
speed. In addition to this a slow speed (about 70 rpm) 
was to be provided for crush-dressing the wheel. 

This turned out to be an electronics application because 
of the extremely low regulation required in conjunction 
with fine-speed adjustment. The dressing operation did 
not require torque multiplication, so a 2:1 speed control 
at constant horsepower was provided by field control, 
while a 2-position switch selected either the dressing 
or the grinding speed by changing the armature voltage. 
The regulation was made essentially zero. 

Case 2.—A precision grinder with a 1'2-hp motor was 
in need of a regulation not exceeding 1% per cent. There 
was to be no speed adjustment or other special feature. 
Synchronous motors had been tried but stalling resulted 
in damage to the work so electronic control was investi- 
gated. 

In this case it was found that electronic control was not 
necessary. The solution was an oversize squirrel-cage 
motor, rated at 5 hp. With a load of only 1% hp, the 
regulation was well under the 1% per cent. The motor 
started without load, so it came rapidly up to speed, and 
starting was infrequent. A specially designed small-size 
primary resistance starter limited the inrush current to 
that of a 142-hp motor. 


Electronic Control in Metal Forming 


Case 3.— A metal-forming machine designed for a 
specific job appeared very much in need of electronic 
motor control, reversing type. The hitch was that the 
torque required at slow speed, in reverse, was excessive, 
requiring a 10-hp motor and controller. 

A critical study of the operation of the machine re- 
vealed that the normal load was one of constant torque, 
requiring 1 hp at top speed. Work occasionally jammed 
in the machine and the high torque in reverse was neces- 
sary to free it. The machine design was changed to in- 
clude a torque-multiplying reversing gear for freeing 
stuck work, and speed control was then possible by means 
of an economical 1-hp non-reversing electronic controller. 

Case 4.—A paper-folding machine was to have its 
speed controlled according to the size and quality of the 
paper being folded. This was a constant-horsepower type 
of load and an 8:1 speed range was desired. As this was 
a production machine designed for use in printing and 
binding establishments where job time would be the basis 
of job cost, it was felt that electronic control or its equiva- 
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lent was necessary so that each job could be run at the 
maximum speed. 

The engineer who made a study of this application 
found that the load on the motor was practically one of 
constant torque since most of the power was used in 
overcoming the machine friction, that a speed range of 
6:1 was ample; regulation was of no practical consider 
ation ; and that the average length of a run was about 18 
minutes after which the machine might be off for some 
time before the next run. The time required for elec- 
tronic tubes to heat up would be a serious objection to 
electronic control. A variable-speed mechanical trans 
mission, constantly adjustable over a 6:1 range, was used 
in conjunction with an a-c motor. This cost about one 
fifth what an electronic controller would have cost,and 
also saved space and weight. 


Independent Controls for Conveyors 


Case 5.—An elaborate conveyor system in a factory 
and storehouse required the operation of certain con 
veyors independently at times, and together in a certain 
manner at other times. A speed-range of 3:1 at constant 
torque was required and electronic control was assumed 
necessary because of the interlocking. 

Interlocking is not a special characteristic of electronic 
controls. In this case three Ward-Leonard controls were 
found sufficient for eight conveyors. At certain times 
two of these had to operate synchronously to provide for 
load transfer. This was done by bringing them to ap 
proximately synchronous speed and then mechanically 
locking them by a magnetic clutch. The clutch was con 
trolled by a push button that simultaneously dropped out 
the motor on the small conveyor so it was ssary 
to have two motors in parallel. 

Case 6.—In designing a rotating machine 


gun mount 


the problem of rapid reversal with considerable torque, 
with finger-tip speed control, was discussed as an elec 
tronic application. 

However, everything was against electront 
size, the weight, the warming-up time, and 
ateness of the control. Two motors were used, 
two rear wheels of a car, feeding power into a differential. 
The output from this differential (the driveshaft of a 
car) was geared to the rotating platform. The motors 
were 24-volt, d-c and operated above 500 rpm so as to 
rotated 


keep their size and weight to a minimum. They 


at the same speed, in opposite directions, and output 
shaft from the differential did not turn. The hand con- 
trol changed only the speed of the motors, not their direc 
tion, but the direction of the output from the ditterential 
depended on the relative speeds of the two motors. Thus 
as motor A was slowed down while B was increased in 
speed, the platform turned clockwise; but if 4 was in 
creased and B slowed down, the platform turned counter 
clockwise. Thus the motors operated in only one direc 
tion, and always at a high speed, even when the platform 
was reversing. 

Case 7.—A special machine for putting small axial 
notches in brass rings, at 90-deg spacing, required the 
work to make two complete passes in one direction, fol- 
lowed by two complete passes at 90 deg. To do this the 
work had to be stopped in the exact center after 134 
passes one way, the two passes made the other way and 
again stopped in the exact center, and the cycle com- 
pleted in the original direction. This was being done with 
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a 2-speed drive, the slow speed being used solely to 


facilitate stopping on the exact center by means of pre- 
cision limit switches. It was thought that electronic motor 
control would be useful here, the speed to be brought 
gradually down almost to zero by means of a discharging 
(or charging ) condenser in the electronic control circuit, 
and the motor then stopped in the required position by 
the limit switch. 

This arrangement would undoubtably have been quite 
satisfactory. It is in doing such unusual things as this 
that electronic control is at its best. In this particular case, 
however, the control manufacturer talked himself out of 
a job by recommending a different type of machine 
notching operation. Now the work makes two complete 
passes, but near the finish of the second pass a solenoid 
raises a pin which strikes a dog on a rotatable work 
carrier, causing the latter to be rotated 90 deg. Two more 
passes are now made in the same direction (but with the 
work rotated), and the notches have been put in more 
accurately, and in about one-third the time. Only a con- 
stant-speed, a-c motor is required. 

Case $.—On a large multiple-slide machine it was 
necessary to position the work accurately against stops 
and hold it there for a subsequent operation, after which 
it was withdrawn. It had been the practice to drive the 
work against the stops by a motor transmitting the force 
through springs, the motor being shut off as the work 
struck the stops, but coasting enough to compress the 
springs and retain the work. Inaccuracies were intro- 
duced by inertia, friction, operating speed, line voltage, 
etc., and it was necessary to change the springs according 
to the work being done. Other means of positioning the 
work were investigated. 

Electronic control was the solution. The springs were 
entirely eliminated. As the work approached the stops 
it struck a plunger, motion of which slowed down the 
motor to a value which was under the control of the 
operator for any particular job. When the work struck 
the stops the motor stalled and maintained a preset torque 
until time to withdraw it. It then withdrew at high speed 
and awaited the next cycle. All speeds could be instantly 
set by the operator to any desired value and even large 
variations in line voltage did not adversely affect the 
operation, 


* * Diamond Chips as Current 
Amplifiers of Large Ratios 


A radically new method of controlling the flow and 
amplification of electric current—one that may have far- 
reaching influence on the future of electronics—has been 
discovered at Bell Telephone Laboratories. The method 
is based on the discovery that when beams of electrons 
are shot at an insulator—in this case a diamond chip— 
electric currents are produced in the insulator which may 
be several hundred times as large as the current in the 
original electron beam. The technique holds promise, 
after engineering development, of opening up an entirely 
new approach to the design and use of certain types of 
electron tubes. It is not expected to replace existing elec 
tronic techniques but rather to supplement them. 

In fact, there are indications that if certain engineering 
problems can be overcome, the technique may lead to the 
development of important new electron tubes which do 
not exist today. For example, the technique might profit- 
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ably be applied to the development of an entirely new 
means of obtaining extremely high amplification. The 
development is also expected to be of considerable theo- 
retical value for it provides a new and powerful tool with 
which scientists hope to learn more about the funda- 
mental structure of solid matter and how it behaves under 
the impact of electrons. 

Essentially, research into the subject consisted of caus- 
ing an insulator — which by definition will not conduct 
electricity—to carry considerable amounts of it. More- 
over, such insulators—specifically diamond chips—have 
now been used to amplify electrical currents. In some 
experiments, electric currents shot at a diamond chip 
have been amplified as much as 500 times by this tech- 
nique. 

The process itself is somewhat similar to the technique 
of translating the energy of a beam of light into elec- 
tricity which underlies the operation of the well-known 


Mounted in a ceramic tube 

socket and bombarded with a 

beam of electrons, a tiny dia- 

mond chip yields currents sev- 

eral hundred times larger than 
the original beam. 


photoelectric cell which has assumed such an important 
role in modern industry. 

But inducing electric currents in diamonds by bom- 
barding them with relatively light-weight electrons 
proved to be considerably more difficult. One of the major 
difficulties encountered came when the Bell physicists 
found that as the current started to flow in the diamond 
chip, the electrons became trapped in the tiny imperfec 
tions which are present in all crystals. Thus, after the 
first fraction of a second, the induced current tended to 
waste away under the opposition of the trapped electrons. 

To overcome this, the investigators applied an alternat 
ing voltage to the diamond chip so that current flowed 
through the diamond one way for a fraction of a second 
and then in the other direction, reversing itself 120 times 
a second. Alternately negative and positive charges are 
drawn through the crystal and some of each kind are 
trapped. The trapped positive charges cancel out the ef- 
fect of the trapped electrons, or negative charges, and 
the induced current is allowed to flow freely. 

The diamond crystals used in the experiment are small 
chips or even so-called “saw-cuts” obtained from a nat- 
ural diamond in shaping it for gem stones. They may be 
a quarter of an inch square and approximately 20 thou- 
sandths of an inch thick, roughly the size of a snowflake. 
Most of those used gave good results, although some did 
not respond at all. Before the crystals are ready for use, 
gold is evaporated onto the two flat surfaces of the chip 
in films less than a hundred-thousandth of an inch thick 
to afford electrical connections. 

In bombarding the diamond chips with electrons, the 
physicists used successive pulses of electrons lasting only 
a millionth of a second rather than a steady stream. 
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Designing Parts Made from 


Sintered Metal Powder Compacts 
(Continued from page 105) 


to produce and die cost is likely to be minimized pro- 
vided that multiple-stepped diameters which require 
extra sleeves on punches are avoided. 

Compacts that have non-circular or irregular con- 
tours (on sections at right angles to the compression 
axis) are often produced readily and frequently such 
parts save expensive machine operations when the ir- 
regular surfaces are produced by the compacting die. 
The saving in machining may soon offset the higher 
cost of dies and result in important over-all savings. 

Parts that require punches made in two or more 
pieces separately actuated’ increase the cost of punches 
and often of setup but the use of such punches make 
it possible to produce compacts in shapes that could 
not be compacted otherwise. 

9 — Dimensional tolerances never should be set 
closer than it is essential for them to be held and never 
closer than for mating parts. Close tolerances on com- 
pacts generally necessitate even closer tolerances on 
compacting dies and this, in turn, makes dies cost more 
initially and for maintenance work. If tolerances are 
set closer than can be held on the sintered compact, 
the latter must be sized, usually in a coining or swag- 
ing die, adding its cost to that of the compacting die 
besides requiring an extra operation. Even then, the 
sizing may be more cheaply done than by other means, 
and other benefits, such as superior surface smooth- 
ness and improved physical properties, may further 
compensate for higher die costs. 

Diameters of many parts, at right angles to the com- 
pression axis, can be held, as a rule, within + 0.001-in. 
limits, though coining may be necessary. On lengths 
parallel to compression axes, + 0.005-in. limits are 
commonly feasible, although wider limits are prefer- 
able. Changes in the compactability of powders as 
well as in the amount fed influences length, making 
wide limits desirable. Tolerances on _ eccentricity 
should not be closer than 0.003-in. total indicator 
reading but can be held closer, of course, if the cost 
of supplementary operations are warranted. Eccentri- 
city may become cumulative as dies wear. 

10 — Avoid specifications calling for definite physi- 
cal properties unless absolutely essential and then only 
after an agreement with supplier as to how the prop- 
erty shall be measured. This is recommended because, 
even where a standard form of test is applicable, its 
use may not insure that the desired quality is attained 
in the product unless the product itself is tested. Even 
then, if the test destroys the utility of the product, it 
can be applied only on a small percentage of samples. 

Tests under impact, bending or other conditions, as 
indicated in Fig. 8, are sometimes devised to serve as 
an index of properties but they are of little use unless 
made on the product rather than on a test specimen 
produced under conditions that may be quite differ- 
ent from those applying for a commercial part. 

Density is easily measured and sometimes is speci- 
fied but there is no point in fixing a high minimum 
density unless it is definitely known that a product 
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of lower density will be unsatisfactory, as high density 
may increase production costs without a compensating 
benefit. Where low density is wanted, as in a filter, for 
example, specific gradations usually are offered by the 
maker. Cost per piece commonly increases as density 
is increased (except, perhaps, in making filters) , part- 
ly because a greater weight of material is needed. 
Higher density is likely also to require increase in 
compacting pressure, thereby increasing die wear and 
production costs. 

11 — Specify that necessary holes parallel to the com- 
pression axis be cored unless it is found that holes so 
cored are not feasible or increase costs over produc- 
tion by other means. Coring can result not only in 
holes that are precisely sized and located but reduces 
the amount of metal required in the piece and saves 
the cost and scrap that result if holes are drilled or 
bored. Coring often results in walls of uniform thick- 
ness, favorable from a sintering standpoint. It is nec- 
essary, however, to provide polished core pins and to 
do some extra machining on dies, as in drilling the 
lower punch and often the upper punch and fitting 
core pins in one or both. The lower punch usually 
must strip the compact off the core or cores. A slight 
taper on the core pin facilitates stripping. Long, slen- 
der core pins should be avoided because they may be 
bent or broken easily. Cores are commonly coaxial 
with the punch but other locations are possible and 
several core pins may be used, especially on thin parts, 
as Fig. 3 indicates. Cores can be quite thin if short 
and some such produce slots thinner than can be 
made by other means. See Fig. 9. 

It is possible today to purchase from stock short 
bars, plates and thick-wall tubes produced as sintered 
compacts in certain “standard” compositions. Experi- 
mental parts or small quantities of parts are steadily 
machined from such stock and can be tried without 
any die investment when the suitability of a sintered 
compact needs to be investigated before a final design 
is worked out. 

Electrical contacts are often punched from sheet 
stock or cut from bars that are first produced as sin- 
tered compacts and then are rolled or drawn to de- 
sired dimensions. Although this involves some waste 
in scrap, the process is in extensive use, especially on 
silver alloys, and presumably is more economical or 
yields a better product than if the individual parts 
were compacted to required small sizes and then sin- 
tered. In any event, final shaping is done in machines 
and by methods common in most metal-working shops. 


Applications of Metal Powder Compacts 


The commonest applications of sintered compacts 
is in porous bushings or bearings of which several bil- 
lion are said to be in use. Such products, Fig. 10, have 
been made chiefly from copper powder, usually with 
some tin content, but iron powders suited for some 
bearing applications have become available at lower 
cost and have displaced copper-base powders in some 
instances. Brasses are among the copper-base alloys 
now available in the form of sintered compacts. 

Extensive application of copper powder and spheri- 
cal particles in sintered compacts is now found in fil- 
ters, diffusing “‘screens” and flame arresters. The degree 
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of porosity is controllable and porosity up to 50 per 
cent or more of total volume is attainable. Many gra- 
dations of porosity are available commercially. 

Of growing importance is the use of iron powders 
and of other magnetic materials, including alnico and 
permalloy, in cores, pole shoes and similar applica- 
tions. The number of such products employed in com- 
munication and other electrical and electronic uses is 
already very great. When, as in some compacts, in- 
cluding some of those using a plastics resin binder, 
the metal particles are separated by an insulating 
binder, eddy-current losses are low and adaptation to 
a wide frequency range is possible. Some such parts 
have wire leads or threaded rod molded into the com- 
pact and, when a plastics resin is used, baking in an 
oven at relatively low temperatures can take the place 
of sintering in a furnace. 

Electrical manufacturers also make wide use of con- 
tacts and welding electrodes produced in the form of 
sintered compacts. These include the refractory metals 
tungsten and molybdenum, as well as nickel. Often 
these are used with silver or copper which greatly in 
crease electrical conductivity, especially where there is 
no solution of other metals in the silver or the copper; 
that is, when a mechanical mixture rather than a true 
alloy is formed. Silver is employed in combination with 
cadmium, tungsten, molybdenum and other metals 
and also with graphite. Copper-nickel-tungsten, copper 
‘tungsten and copper-graphite mixes are also com 
pacted and sintered. Even cemented tungsten carbide, 
itself an important product of compacting and sinter- 
ing, is employed in electrical contacts and in other 
products where extreme hardness is required. Sintered 
compacts made largely from powdered tungsten are 
drawn into filament wire for incadescent lamps and 
electronic tubes. 

There is a rapidly growing use of mechanical parts 
made by compacting and sintering largely or partly 
because the shapes required are most economically 
fabricated in this way. Such parts include (besides 
bushings and bearings in great variety) small gears, 
cams, splined elements, ratchet parts, castellated parts, 
lock components, clutch parts, and an endless number 


of parts having irregular contours, holes or projections. 
These include parts which would be slow or difficult 
to machine if cut from wrought metals and that would 


either be unsatisfactory or involve excessive costs if 
cast and machined. When made as sintered compacts, 
only two or three operations are required and scrap 
loss is exceedingly low, probably below 0.5 per cent in 
an average case. The alternative method, when appli- 
cable, usually involves several operations (as indicated 
diagrammatically in Fig. 11), much higher labor 
charges and often high scrap losses. It is ability to 
avoid these high costs that enables the sintered com- 
pact to compete on a cost basis. 


Composition and Properties 
Although many scores of powdered metal compo- 
sitions are available, only a few of the commoner ones 
need to be dealt with here. Those based on copper 
probably are in widest use and include mostly bronzes 
although brasses are gaining in extent of use now that 
ways of avoiding dezincification or of reducing it to 
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Fig. 11—A cam of this shape is a “natural” for produc- 
tion as a sintered compact. If the blank were forged, it 
would require drilling, reaming, chamfering, facing and 
forming of one end, milling of the opposite face, 
broaching of the contour in at least three operatins, 
broaching the keyway and milling the radial slot. the 
special broaches, along with fixtures, probably would 
cost much more than the dies needed for compacting 
and coining. Besides, impregnating with oil would make 
the compact self-lubricating indefinitely. 


a negligible amount are becoming understood. Tin 
needed for bronze is expensive and in short supply 
and may long remain so, but its low melting point 
makes for convenience and permits relatively low tem 
perature as well as rapid sintering. 

Table I gives the nominal composition of some com- 
mercial copper base alloys. One of these contains 114, 
per cent of graphite which is not favorable from a 
strength standpoint (although strength is ample for 
bearings and similar applications) but may possess 
off-setting advantages. Most bronzes contain about 10 
per cent un, the remainder usually being copper, and 
are excellent bearing materials. They are used also for 
a wide range of other mechanical parts some of which 
are impregnated with oil because lubrication is re- 
quired, as on cam surfaces or splines, for example. 

Tests of mechanical strength of sintered metal pow- 
der compacts may involve impact, bending, shear, com 
pression or other loading applied in a given way with 
the work supported in a certain manner and may ap- 
proximate expected loading in service. Only in this 
way are tests likely to have significant value except as 
an indication of possibilities. Fig. 8 shows two fixtures 
made to test two different sintered compacts, one un- 
der impact and one under bending and used to indi- 
cate whether ductility and shock resistance are ade 
quate. These fixtures are reproduced from an article 
by F. V. Lenel (Mechanical Engineering, July, 1943) 
which also contains data indicating that tensile 
strength, Rockwell F hardness, elongation and yield 
point for an iron powder compact sintered 3 hours 
at 2,000 F are nearly proportional to density, which is 
almost directly proportional to the compacting pres- 
sure applied. 

In parts made commercially as sintered compacts, 
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correct shape and dimensions usually are of para- 
mount importance, as loading is commonly (though 
not necessarily) moderate and seldom results in fail- 
ure through breakage. Hence, if any test is needed, it 
should be closely related with serviceability rather 
than with some abstract mechanical property that may 


or may not be significant. 
To date, the output of brass sintered compacts has 


been quite limited, largely because dezincification was 
encountered in sintering. Such troubles are overcome 
by using moisture-free atmospheres (such as dissoci- 
ated ammonia) in the furnace and close control of 
furnace temperatures. Some producers use trays with 
close fitting covers as an aid in reducing or preventing 
dezincification. Nominal compositions of brass used 
in compacts range from 90 per cent copper and 10 per 
cent zinc to 60 per cent copper and 40 per cent zinc 
but in some cases 0.1 to 0.5 per cent phosphorus is 
added to widen the sintering temperature range and 
increase ductility (34 to 48 per cent elongation) al- 
though the latter is quite high (14 to 30 per cent 
elongation) without the phosphorus. (See Table I). 
As brass powders are cheaper than bronze powders, 
this is likely to be reflected in lower over-all cost and 
wider use, especially if tin for bronze continues scarce 
and high in cost. Brass powders are available in ready- 
alloyed form. 

Extra-porous sintered compacts, used chiefly for fil- 
ters, diffusing screens, flow control and flame arresters, 
are made, as a rule, from spherical particles of copper 
(mixed with tin before sintering) or of brass, the de- 
gree of porosity being controlled (in part, at least) 
by particle size and by the pressure applied in com- 
pacting. The green compacts are low in strength (be- 
cause the spherical particles do not interlock) and 
generally are held in molds or forms until sintered. 

Pure iron powders are used chiefly for parts having 
magnetic applications but are suited for mechanical 
parts also, although some carbon is often added in the 
latter. Steel powder can be used for either magnetic 
or mechanical parts. For bearings or other applications 
in which friction must be minimized, copper, lead or 
aluminum powder is commonly added to pure iron, 
the lower melting ingredient acting as a binder in 
sintering. In some cases, the powder is so prepared 
that iron particles are coated with the softer metal 
before sintering. The percentage of copper used with 
iron ranges from about 2 to 25 per cent or more of 
the total mix. Such mixes yield sintered compacts of 
satisfactory or even high strength and fair to good cor- 
rosion resistance even with moderate compacting pres- 
sures and fairly low sintering temperatures. 


Iron and Steel Powders 


Sintered iron powder compacts having tensile 
strength up to at least 40,000 psi are offered commer- 
cially (see Table II). Although carbon steel of higher 
strength can be produced and alloy steel up to or 
about 175,000 psi tensile strength made from sintered 
powder has been reported as attained in laboratory 
experiments, costs are high and applications are lim- 
ited. Unusually high physicals, when attainable in sin- 
tered compacts, require very high compacting pres- 
sures and special attention to sintering, or longer or 
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higher temperature sintering. These are justified, as a 
rule, only for specialized products, chiefly for small 
parts that are too expensive or impossible to produce 
commercially by other means. 

Reliable fabricators of sintered compacts commonly 
use their own judgment in powder selection unless 
the composition and particle size are specified by the 
purchaser. Such specification may serve no good pur- 
pose as long as there is proper assurance that service 
requirements will be met. In any event, there is no 
logic in using a specification that adds to costs unless 
there is certain to be some compensating benefit de- 
rived thereby. 


Why Not Design Simpler 


Appliances for Mass Production 
(Continued from page 113) 


There is little doubt that the space-saving feature dur- 
ing both storage and operation would appeal to the 
consumer. 

The acceptance of this system by leading manufac- 
turers would standardize the module units, and would 
allow for the purchase of a single unit of one brand, 
and a matching one of another brand, in accordance 
with the preference of the individual. 

In a period when low-priced appliances are in 
demand, the introduction of the module system would 
have a stimulating effect on sales. The use of the avail- 
able new materials and manufacturing methods, in 
conjunction with the module system, should enable 
manufacturers to respond to the consumer need for 
dependable, low-priced appliances. Storage racks fon 
the de-luxe models and work bases for both types ar« 
added sales items, completely new to the industry. The 
availability of appliances in matching sets should be 
conducive to the purchasing of complete sets, repre 
senting individual sales of significant sums. Sales of 
single appliances would have a cumulative effect, as 
the “add-a-unit” idea grows. The module system is a 
medium in which the manufacturer could legitimately 
complement high-priced lines with companion, mod- 
erately priced appliances of good quality and utility. 


@@ New Ranges Use Titanium Steel — 
a Component of Jet Plane Engines 


Titanium steel—a super metal that scientists are now 
seeking in a pure form to meet the extreme heats gen 
erated by jet plane engines—now is in limited use on 
the tops of the new 1948 line of Westinghouse electric 
ranges. The new steel, which takes a single coat of 
special porcelain enamel for its tough, acid-resistant 
finish, was developed by the Inland Steel Company 
and tested by Westinghouse for its use on the produc 
tion line. With titanium steel, a single coat of the 
newly developed titanium porcelain is said to be 
superior to the three coats previously used. 

The titanium steel now being used is a basic open 
hearth steel which contains enough titanium to com- 
bine with the carbon in steel, reducing to a negligible 
point the high-temperature effects of carbon in steel, 
such as sagging. 
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Magnetic Recording Media 
As Components in Product Design 
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corders priced around $500 to $700 are obviously in the 
luxury class and “excellent” fidelity claimed for such 
instruments is the least the buyer should expect. The 
design trick would be to put on the market a range of 
home recorders paralleling both in price and fidelity the 
present range of receiver sets. 
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A review of available magnetic recorders in a recent 
issue of a magazine devoted to disk recordings is an 
interesting reflection of current public interest.’ Some 
15 available types are critically discussed of the 20-odd 
on the market as of this writing. Another indication of 
interest is the steady increase in number of manufac- 
turers licensed under Armour Research Foundation 
patents. Licensees, as last reported, total 42 in this 
country. 
The use of magnetic recording systems as memory 
storage components in digital computing machines has 
been an extremely interesting development. The Eckert- 
Mauchly Computer Corporation® has developed a com- 
mercially adaptable general-purpose electronic comput- 
ing system, the Univac, in which magnetic tape units 
are used for recording and reading instructions and 
data. This machine, designed under contract with the 


Here is a particularly instructive re- 
port of a magnetic sound-recording re- 
search program and some conclusions 
drawn from it as specially described to 
ELECTRICAL MANUFACTURING. 

During the last year, much of the re- 
search effort has been along the lines of 
investigating the characteristics of mag- 
netic recording systems which contribute 
to background noise, modulation noise, 
and distortion. With access to a large 
number of samples of magnetic wires, 
many interesting facts concerning their 
properties have been ascertained. For in- 
stance, under certain very critical operat- 
ing conditions, it is possible to obtain a 
third harmonic content, at low audio fre- 
quencies (100 to 400 cps at 2 ft per sec) 
on an equalized playback system, as low 
as 0.1 per cent. 

This value of distortion was measured 
on a certain sample of magnetic tape 
which was being driven at a speed of 2 ft 
per sec and at a recording level such that 
the output voltage was 12 db less than the 
value under saturation conditions. Even 
at a level 6 db below saturation, the third 
harmonic distortion was less than 0.5 per 
cent at the same value of supersonic bias 
current. Under these conditions, the meas- 
urement of the second and fifth harmonic 
distortion components was limited by 
noise. However, each of these components 
was less than 0.1 per cent. 

The lowest value of noise voltage ob- 
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tained under the most favorable condi- 
tions, using magnetic tape, is 84 db down 
from the saturated signal output. In the 
case of stainless steel wire, the corres- 
ponding lowest value has been 74 db 
down at the same speed of 2 ft per sec. 
The noise in each case was measured on 
an unequalized playback system with a 
13 kc low-pass filter. If the tape were 
operated at 8 in. per sec rather than at 2 
ft per sec, there would usually be a slight 
reduction in the saturated signal-to-noise 
ratio. This is the speed at which the per- 
formance of the tape should be compared 
with that of wire because, with a good 
system at 8 in. per sec, the frequency 
response of a magnetic tape system is al- 
most identical with that of a practical 
magnetic wire recording system at a speed 
of 2 ft per sec. 

From the viewpoint of frequency re- 
sponse, it is possible to obtain a magnetic- 
recording system using tape at 8 in. per 
sec or stainless steel wire at 2 ft per sec 
which will give an unequalized constant- 
current frequency response which is down 
only 10 db at 10 kc from the response at 
the frequency of maximum response. 

From the viewpoint of modulation 
noise, the best tapes show a saturated 
signal-to-modulation noise of about 53 
db. Certain stainless steel wires are not 
far behind with a value of about 50 db. 

On the basis of the figures presented, 
it should definitely not be inferred that at 


Unequalized frequency response of plated wire is shown 
here. Wire speed is 2 ft. per sec. 


National Bureau of Standards and being produced for 
use by the U. S. Census Bureau and other statistical 
organizations, is also adaptable for the solution of a 
wide variety of scientific problems. 

Digital recording on magnetic tape is here utilized as 
a means of both permanent and transitory storage of 
coded information. A five-channel metal tape 8 mm 
wide, plated with a special magnetic alloy, is the me- 
dium. Pulses are sensed in all channels at once by a 
five-channel recording and sensing head and are inter 
preted together as the coded representation of a decimal 
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the present time it is possible to demon- 
strate a system which has 0.1 per cent 
harmonic distortion, a signal-to-noise 
ratio of higher than 70 db, a frequency 
response which can easily be equalized 
flat to 10 kc at a speed of 8 in. per sec and 
a modulation noise so low that it cannot 
be discerned by a critical listener. Most 
of these figures can only be obtained un- 
der one set of operating conditions. For 
instance, the bias current for minimum 
distortion is not necessarily the same as 
that for optimum high-frequency re- 
sponse. Moreover, the medium which is 
best from the viewpoint of high-fre- 
quency response is usually not the best 
from the viewpoint of minimum distor- 
tion. Further research may make it pos- 
sible to develop a system whereby all of 
the optimum value can be realized simul- 
taneously by employing the techniques 
which are being learned at present. 

It should be mentioned, this report con- 
cludes, that mechanical means for han- 
dling the magnetic media have not been 
developed to the point whereby this prob- 
lem can be considered to be completely 
solved. In using a practical recorder, the 
listeners’ objections to its performance 
may put non-uniform speed at the very 
top. This means that even though the 
recording system is nearly perfect in all 
other respects, it may fail to receive ac- 
ceptance because of imperfections in the 
mechanical system. 





































































































number or representation of an alphabetic character. 

A high-speed tape drive unit permits the tape to be 
accelerated from rest to 120 in. per sec in only a few 
milliseconds, and reversed in the same short period. In 
this manner coded information may be read from the 
tapes in standard blocks of information at the rate of 
10,000 digits per sec. The information received from 
the magnetic tapes is transferred to a mercury delay 
line reservoir or memory within the computing 
machine’, and held there until called for by the com- 
puting circuits of the machine. All data are represented 
by serial pulse trains. The system utilizes a five-pulse 
code for the representation of numbers and a ten-pulse 
code for the alphabet. Pulse density at the speed indi- 
cated is 100 per inch in each of the five channels. 

The machine itself is incorporated into a complete 
computing system ; which in brief utilizes (1) an opera 
tion flow of information through a typist’s keyboard 
onto magnetic tape; (2) a central operating unit or 
computer which can perform transfers or mathematical 
operations based upon recorded data; (3) a file for 
storing the recorded magnetic tape reels; and finally 
(4) a printing unit which automatically provides a typed 
record of the computed or filed data. 

Weiner, West and DeTurk describe a unit of the 
same type, which was proposed by the Raytheon Manu- 
facturing Company under a similar contract for the 
National Bureau of Standards. It is expected that the 
Raytheon machine will also utilize a metallic tape. Their 
proposal calls for a tape 4 in. wide with four channels 
of information and one control channel.*® 

A rotating drum assembly is used in another auto- 
matic digital computer developed by Engineering Re- 
search Associates and described by Coombs?’. In this 
design, paper-base magnetic-oxide-coated tapes are 
bonded to the surface of a drum, which can be rotated 
past stationary recording and sensing heads. By this 
method and by placing the heads a slight distance away 
from the tape surfaces, wear on the tapes and heads is 
avoided. There is no danger of the tapes breaking, and 
mechanical synchronization for a number of tapes is 
obtained automatically. The drum can be driven by one 
motor and no reversing mechanism, tape guides, or 
elaborate speed control is necessary. Experiments using 
magnetic tape bonded to a 5-in. wheel indicate that about 
50 pulses per in. would be recorded and reproduced at 
the rate of 20,000 pulses per sec, using commercially 
available tapes and heads and separating the heads from 
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This graph shows the frequency response of oxide-coated 
paper tape at various recording speeds, 
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A high-speed digital computer in which 40 magnetic oxide- 
coated tapes are bonded to a surface of a continually rotat- 
ing aluminum drum. A system of three sensing heads for 
each tape record, read and erase the magnetically im- 
pressed pulses or traces. Memory-storage capacity of drum 
is about 213,000 traces. Drum is approximately 34 in. 
diam. and 10 in. deep. Illustration shows drum assembly 
with magnetic head supports. 


the magnetic tapes by a distance of 0.002 in. 

A more recent application of the same principle of 
magnetic drum recording for use in a computer memory 
has been described by Cohen and Keye’’. Recorded pat- 
terns containing 150 digits per linear inch are scanned 
at the rate of 200,000 digits per sec. 

Instrumentation to record transient phenomena is an 
important potential field for magnetic recording appli 
cation. Well-known in this category and the first com- 
mercially developed is the Brush transient recorder.’* 
It has a frequency range of 0.02 to 1000 cps with useful 
response up to 2000 cps. The transient is recorded on a 
loop of magnetic metal tape and played back synchron- 
ously every 0.1 sec on an oscilloscope screen, giving a 
steady image of the transient. 

More recently an interesting design has been an- 
nounced by Cook Research Laboratories’* of a multi- 
channel magnetic tape data recorder system, which 
very ingeniously incorporates a selected number of 
sensing instruments within a magnetic recording sys 
tem. The apparatus is said to be adaptable for recording 
and interpreting practically any characteristics that can 
be converted into electrical impulses over a range from 
direct current to a frequency of 100 cycles. Service 
under extremely severe ambient conditions of accelera- 
tion is said to be provided up to 75 g shock acceleration. 

Observed phenomena is recorded on paper-base mag- 
netic tape 1 in. wide and is eventually translated to a 
6-channel graphic record-oscillograph. A 7-head mag- 
netic tape pickup is used. Paper-base tape was selected 
over wire and other types since it has the advantages 
that the magnetic material is placed close to the record- 
ing and playback transducers. Thus no transducer effect 
and no level wind mechanism is required, thereby pro- 
viding more physical room and allowing for more in- 
formation channels. The recording heads are of 0.100 
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in. standard commercial type modified to suit special 
design needs. 

Space does not permit extension of these few details 
into the many aspects of novel engineering design in- 
volved in these computers and analyzers. Nor is it 
possible to mention other significant developments in 
special uses of magnetic recording, except to note im- 
portant investigations on the use of magnetic sound for 
motion pictures.’® 7® 

Not only has it been possible to place a sound track 
on standard sound film for synchronized use with pro- 
fessional studio equipment, but it is also possible to add 
a magnetic sound track to exposed and processed silent 
film. This gives the amateur photographer the oppor- 
tunity of adding sound to processed film by means of 
suitable magnetic home-recording equipment and then 
projecting through suitably designed home projectors. 
Obviously, here is another opportunity for product 
design in this field! 

It may be somewhat on the exuberant side to list 999 
possible uses for magnetic sound- and pulse-recording 
as one manufacturer has done in an excellent popular 
presentation of the subject.’’ But another look at the 
relatively conservative list of potential applications 
tabulated at the beginning of this discussion should be 
sufficient to open some rather inviting design horizons 
in this steadily growing field. 
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Constant current response of 140A recording tape coated 
with a magnetic material recently developed by Armour 
Research with characteristics as follows: By = 800 gauss 
and Hej — 340 oersteds. The 140A material is described‘ 
as abenites possessing a combination of properties par- 
ticularly suitable for optimum results, At an applied field 
of 1000 oersteds, it becomes essentially saturated, thus 
making it easy to erase. 
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THE BACKGROUND TO PRODUCT DESIGN 


Looming needs of defense program, plus 
anticipated ERP requirements are putting 
extra pressure on already tight nonferrous 
metals market. 


turbed by the current printing strike and as a 

result this report is of necessity being prepared 
at a much earlier date than normal. The usual analysis 
and interpretation of industrial developments will be 
therefore curtailed this month, to avoid possibly out- 
dated material. An overall indication to conditions how- 
ever, will be provided by the following summaries of 
the most recently available production and sales statisti- 
cal data: 

Metals. Under the double-pronged pressure of the 
stepped-up defense program and the expected needs of 
the European Recovery Program, the nonferrous metals 
are moving into a tight supply corner. This situation 
goes right down the line—aluminum, lead, zinc, copper 
and tin. Manufacturing consumers already find them- 
selves competing for supplies with government stock- 
piling orders. Military equipment orders will cause 
another severe drain on the market. And the ERP 
demands are in the offing. 

Copper is pretty tight. The domestic price hasn’t 
shifted from 21'%¢ per lb as yet, but export buyers 
have to pay 22¢. Scrap metal is very strong. The perked- 
up requirements of manufacturers are indicated in the 
recent March report of the Copper Institute which 
shows that 122,988 tons of the red metal-went to con- 
sumers in that month—16,165 more than in February 
and more than in any month since October, 1947. 

Primary output of copper amounted to 73,387 tons 
in March, as against 72,149 (revised) in February. 
Secondary production aggregated 10,187 tons compared 
with 10,810 (revised). Refined production was 110,886 
tons—an appreciable jump from 93,588 in the previous 
month. 

Aluminum supplies — already hard-pushed by de- 
mands from consumers that have switched over from 
steel—are now being eyed by an aircraft industry all 
set for a vastly enlarged security program. Bright spot 
in the aluminum picture however is that several addi- 
tional mill facilities are expected to be made ready this 
year by all three of the leading producers—Alcoa, 
Reynolds and Permanente. No change in the basic 
price structure however is indicated. 

Lead supplies are particularly critical and the do- 
mestic price has shot up by 2%¢ per Ib to an all-time 
high level of 17.30¢ East St. Louis basis. Wartime con- 
trolled price was 6%¢. Lead producers say that the 


aoe “copy” schedules have been dis- 
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Developments reviewed and interpreted 





price hike now brings the American market in line with 
the world market and puts this country in a bette 
position to import the metal needed to balance our 
supply-demand position. Imports during 1947 were 
close to 200,000 tons. As much foreign tonnage is seen 
needed this year. 

Zinc supplies have steadily tightened. Government 
stockpiling has been one major reason. Production of 
zine during 1947 ( American Zinc Institute) was 848,000 
tons. Consumption for the year (estimated) was 776,000 
tons. Exports accounted for some 117,000 tons. Outlook 
for 1948 foresees increased demand from steel galvan 
izers, brass manufacturers and also for die-castings, 
but no compensating increase in overall production is 
seen. As a consequence, “it appears that (zinc) metal 
to consumers probably will be less in 1948 than in 1947,” 
to quote a zinc company official. 

Coal Strike Hits Steel Output 

Steel. The supply situation in steel is so well pub- 
licized by now that additional comment perhaps is not 
needed. The developing ‘defense boom” in metals has 
put to rest any hope of an easying up in the demand. 
And this year’s visitation of the John L. Lewis coal 
strike hasn’t helped the situation any. The resultant 
cuts in steel-making operations have been equivalent 
to a loss of some 500,000 tons of steel, according to 
industry estimates. 

Platinum. Jet-propelled by a stoppage of exports 
from Russia, the main source of this metal, and by 
political troubles in Colombia, the second largest pro 
ducer, the price for this precious metal has zoomed to 
$101 an ounce—the highest level on record since 1927. 
And it may go higher. Russia hasn’t shipped any metal 
to this market since late 1947. Our own military needs 
also have had some effect on the rising market, but 
nervousness about replacement supplies is the main 
cause for the up-rush in price. 

Plastics. Overall supply position is reported some- 
what better. Some molders report a falling off in busi 
ness from manufacturers of consumer end-products, 
such as appliances. On the other hand, the growing 
shortages in metals may cause an increased use of 
plastics in such important consuming fields as the auto 
motive industry. 

Consumption-wise, February figures show a falling 
off, compared with January. Based on Bureau of Census 
reports, shipments of phenolic molding materials totaled 
17,370,124 lbs as against 18,338,089. Phenolic laminat- 
ing materials accounted for 3,159,761 lbs against 3,389,- 
537. Polystyrenes dropped sharply to 8,382,160 Ibs from 
10,226,219. Vinyl molding and extrusion materials 
(resin content) fell off to 7,601,313 lbs from 7,823,309. 
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Cellulose acetate molding and extrusion materials 
dipped to 3,733,433 lbs compared with 4,460,908. 

Machine Tools. The National Machine Tool Builders 
Association has revamped its monthly reports from a 
dollar-volume basis to an index-basis. It provides in- 
dices for new orders received, cancellations, shipments 
and unfilled orders, with the monthly average for 
1939 = 100. 

The appended table shows 1947 orders, shipments, 
etc., re-calculated on this basis. Indices for January and 
February of 1948 are included. It will be noted that 
the February index is still substantially high as to new 
orders at 134.9, while the unfilled order index is 689.3. 
Shipment index has increased to 153.1—20.2 points up 
from January. 

Gearing. February AGMA index for sales booked 
dropped 6.46 per cent to 324.4 as compared to the Janu- 
ary figure of 346.8 (corrected). This index is on the 
new basis of 1935-39 = 100. 


Major Appliance Sales Up 


Household Washing Machines. Sales of standard-size 
household washing machines in February totaled 360,- 
029 units as compared to 358,445 in January, and 
rose 40.8 per cent over 255,611 sold in February a year 
ago. For the first two months of this year, the total sales 
of 718,474 units were 39.5 per cent more than the 
514,844 sold in the same period in 1947, 

In the small washer group (capacity 3 lbs or less, 
dry weight) sales were off to 32,312 compared to 35,- 
862 in January. Ironers sold in February totaled 51,651 
as against 40,192 in January, and were up by 31.6 per 
cent compared with the 39,239 units sold in February, 
1947. (Source: American Washer and Ironer Manu- 
facturers’ Association. ) 

Vacuum Cleaners. Sales in household vacuum 
cleaners (standard-size) were keeping up a good pace. 
February sales reached 311,342 units, compared to 
304,273 in January and were 14 per cent higher than 
in February, 1947. For the two months, January- 
February, the sales this year topped those of 1947 by 
15.7. per cent. (Vacuum Cleaner Manufacturers’ 
Association. ) 

Electric Domestic Refrigerators and Ranges. Febru- 
ary sales of standard advertised refrigerators totaled 
301,802 units, as against 284,726 in January. (Source: 
NEMA, member companies.) The same source also 
reports February sales of 105,602 electric ranges, a 
slight advance from the 104,830 sold in January. 

Radio Tubes. February sales of radio receiving tubes, 
as reported by member companies of the Radio Manu- 
facturers Association aggregated 17,097,461—over a 
million more than the 16,004,927 sold in January. Sales 
a year ago, however, were considerably higher—18,295,- 
955 tubes. The February 1948 sales were distributed as 
follows: 12,908,212 tubes for new sets; 3,005,092 for 
replacements; 1,117,295 for exports, and 66,862 to 
government agencies. 

Motors. No significant change in the motor supply 
position is apparent. Conditions are pretty much the 
same as reported in the survey that appeared in these 
pages last month—backlogs are sharply down and de- 
mand is cautious (see page 130, April issue). NEMA 
figures for the first quarter of 1948 have not yet been 
published ‘at this writing. 
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Purchasing Conditions. According to the March 
survey-report of the National Association of Purchas- 
ing Agents, production remains generally in high gear, 
but there are definite indications of declines in some 
lines—particularly luxury items. 

Backlogs are fading rapidly, with 34 per cent of those 
reporting showing a decrease, as against only 14 per 
cent showing an increase. The overall opinion of the 
situation is that, basically, except for disturbing ele- 
ments such as war talk and the recent coal strike, 
“business is sound; demand exceeds supply in many 
products, and production and sales would remain in good 
volume for several months, at least, if these disruptive 
conditions could be speedily eliminated. For the imme- 
diate future, extreme caution is generally advised.” 


Miscellany 


Net sales of General Electric Company and con- 
solidated affiliates totaled $1,330,776,375 in 1947. 
This represents, says the company in its annual report, 
a physical volume output more than double that for 
the prewar peak year of 1940... But the profit rate on 
this volume was only 7.2 per cent, as compared with 
the average rate of 11.6 per cent for the eight-year 
period ended with 1941....United States Steel pro- 
duction in 1947 set a new high of 28.6 million net tons, 
according to the corporation’s annual report. 

“Whether estimates of the prospect are otherwise 
favorable or unfavorable, increased armament will be 
a factor mainly on the plus side, in terms of business 
activity. It will support the demand for many things 
if other demands fall off, and it will have to be added 
to other demands if they are sustained. On the other 
hand, the uncertainties may chill enterprise and cause 
private capital expenditures to be held off, except where 
facilities will be usable either for armament or civilian 
purposes,” says the National City Bank (New York) 
in its April letter. 

If you’re interested in foreign trade you may want 
a copy of the 11l-page “Geneva Trade Agreement 
Analysis” prepared by NEMA’s Industry Service De 


Machine Tool Orders, Shipments, 
and Unfilled Orders 
(1939 Monthly Averages = 100 per cent) 


Unfilled 


orders 


New orders 
received. 
(Gross) 


1947 Jan. 128.5 10.0 
Feb. 112.4 11.9 
Mar. 131.0 9.6 
Apr. 122.6 12.2 
May 134.7 33.2 
Jun. 161.3 
Jul. 145.1 
Aug. 108.4 
Sept. 110.6 
Oct. 142.1 
Nov. 133.8 
Dec. 142.3 


1948 Jan. 146.3 : 
Feb.¢ 134.9 ; 153.1 


Cancella- 


Month : 
tions 


| Shipments | 





1059.0 
986.4 
926.8 
871.6 
820.1 
818.9 
837.6 
828.0 
798.4 
768.5 
748.3 
711.3 
715.6 
689.3 


164.3 
163.9 
178.2 
165.3 
156.3 
148.5 
114.3 
111.5 
134.5 
167.4 
147.3 
173.1 


eee Ls 


Source: National Machine Tool Builders’ Association 


aPreliminary figures. 






















































































partment, 155 E. 44th St., New York 17. It’s $2 per 
copy for nonmembers. ... ‘Trends in Industrial Re- 
search and Patent Practices,” published by the National 
Association of Manufacturers (Committee on Patents 
and Research), presents an interesting survey of re- 
search activities and patent policies in various indus- 


trial fields. 





COMPANY BRIEFS 





A new line of gearmotors to be built jointly by The Reliance 
Electric & Engineering Co, Cleveland and Ashtabula, Ohio, and 
the Philadelphia Gear Works, Inc. of Philadelphia was an- 
nounced recently at a technical press inspection of Reliance’s 
new research and manufacturing facilities. Also announced was 
a new Reliance corrosion-resistant motor for chemical applica- 
tions. Featured in the new facilities is the engineering, develop- 
ment, and service center established in Cleveland where all 
product development, design and tool engineering functions 
covering motors from 1 to 400 hp and speed-control equipment 
will be coordinated. The new Ashtabula plant converted last 
July will be devoted to a-c and d-c motors up to 20 hp and to the 
Reliance V*S drives. 


Allied Control Co., Inc., New York City, has recently ex- 
panded its coil winding facilities making it possible for the 
company to wind coils for the trade on a job basis. 


George C. Borthig Co., Inc., East Rutherford, N. J., has been 
organized for the manufacture and sale of electrical insulating 
varnishes. Officers of the new company, all previously associated 
with the John C. Dolph Co., are: George Borthig, president; 


David M. Kelly, vice-president; Edward E. Boyno, secretary. 






Rowe Radio Research Laboratory Co., Chicago, has an- 
nounced the formation of Rewe Engineering Corp., which also 
will be located at 2422 North Pulaski Rd., Chicago 39, Officers 
of the new company include: Harry Charles Rowe, president 
and director of engineering, and Dwight V. Sinninger, chief 
engineer. 


The Timken Roller Bearing Co., Canton, Ohio, has leased 
50,000 sq ft of manufacturing space at 2300 Linden Ave., Zanes- 
ville, Ohio, for the consolidation of all Zanesville operations. 


The Westinghouse Electric Corp. has purchased additional 
manufacturing facilities near Irwin, Pa., as part of a $132,000,000 
long-range, company-wide expansion and improvement program. 
The new facilities, providing 125,000 sq ft of floor space, will be 
used for processing of mica insulation products, formerly han- 
dled at East Pittsburgh, Pa. 


General Electric Co.'s mobile exhibit of more than 150 elec- 
trical measuring devices, “Instruments in Industry,” was shown 
in New York City last March, prior to beginning a cross-country 
tour which is expected to cover the country by the middle of 
1949. The exhibit comprises eighteen panels of devices manu- 
factured by G-E’s meter and instrument division, West Lynn, 
Mass. 


The Eckert-Mauchly Computer Corp. has moved to new and 
larger quarters in the Spring Garden Building, Broad and 
Spring Garden Sts., Philadelphia 23. 


Locke Insulator Co., Baltimore, Md., has changed its name to 
Locke Inc. as a result of recent action taken by the stockholders. 


Mack Electric Devices Co., Wyncote, Pa., has recently be- 
come incorporated and will now be known as Mack Electric 
Devices, Inc. 


Lindberg Engineering Co., Chicago, manufacturers of indus- 
trial heat treating and melting furnaces, has acquired the assets 
of the Electronics Division of Illinois Tool Works, Chicago, and 
will continue the business of the manufacture and sale of high 
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frequency induction and dielectric heating equipment. Tempo- 
rarily operations will continue at the Illinois Tool Works and 
then will move into the Lindberg plant. 


The Island Equipment Corp., with general offices in New 
York City and factories at Hollis and Queens Village, L. L., ex- 
pects to consolidate its offices and factories this month at the 
plant formerly occupied by Brewster-Rolls Royce at 27-01 Bridge 
Plaza North, Long Island City 1, N. Y. 


A new radio set manufacturing plant at Clyde, N. Y., has been 
placed in operation by General Electric Co.'s receiver division 


Federal Products Corp., Providence, R. I., has purchased all 
rights and physical equipment for the manufacture of the elec 
tronic circuits used in the electronic comparator and sorting 
gages formerly designed and manufactured by Foote, Pierson 


& Co., Inc., Newark, N. J. 


Joseph T. Ryerson & Son, Inc., Chicago, has completed the 
construction of a new steel service plant at Emeryville, Cal., 
across the bay from San Francisco. 


The General Electric Co. has purchased the former Ameri- 
can Magnesium Corp. plant at 1099 Ivanhoe Rd., Cleveland. It 
will house the chemical products division of G-E’s lamp de 
partment. 


Monsanto Chemical Co., St. Louis, Mo., has announced the 
establishment of a sales office at 421 Southwest Sixth Ave., 
Portland, Ore. 


Plaskon Division of Libbey-Owens-Ford Glass Co., Toledo, 
Ohio, has opened a regional sales office in Greensboro, N. C. 





ASSOCIATIONS AND SOCIETIES 


Lamme Medal to MacCutcheon 


A. M. MacCutcheon, formerly vice-president in charge of 
engineering of Reliance Electric and Engineering Co., Cleveland, 
has been awarded the 1947 Lamme Medal of the American 
Institute of Electrical Engineers. The award will be made to 
Mr. MacCutcheon at the AIEE Summer General Meeting in 
Mexico City, June 21 to 25. Mr. MacCutcheon, who retired 
from his position with Reliance in 1946, has had a distinguished 
career Closely related to the development of motors for indus 
trial needs, 

In 1914, he took charge of all new design work for Reliance, 
and over the subsequent years to 1946, he has been responsible 
for most of the basic engineering practices of that company 
His positions have been chief engineer from 1917 to 1923, and 
vice-president in charge of engineering from 1923, besides 
serving as a director of the company from 1920. 

He has been a member of the AIEE since 1912, a Fellow since 
1926, a director from 1928 to 1932, and he served as president 
from 1936 to 1937. He is a member of various other professional 
societies, 


Standardization Seminar Announced 


A repetition of the seminar on industrial standardization 
given earlier this year has been announced by Dr. John Gaillard, 
mechanical engineer on the staff of the American Standards 
Association and a lecturer at Columbia University. 

The new seminar will be conducted from June 21 to 25, 
inclusive, in room 503, Engineering Societies Building, 29 West 
39 St., New York City. Details are available from Dr. Gaillard 
at the ASA headquarters, 70 East 45 St., New York 17. 


Societies Elect Officers 


The National Association of Relay Manufacturers has an- 
nounced the appointment of the following members to its 
Committee on Standards and Nomenclature for 1948: J. E. 
Mossman, Phillips Control Corp., Chairman; E. H. Gillette, 
Allied Control Corp., Inc.; Fred W. Falck, Jr., Advance Electric 
& Relay Co.; R. M. Brumfield, Potter and Brumfield Mfg. Co., 
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Inc.; F. F. Rowell, Sr., Guardian Electric Mfg. Co. 

Irwin F, Holland, Pratt & Whitney, Hartford, Conn., was 
elected president of the American Society of Tool Engineers 
during the ASTE recently concluded 16th Annual Meeting in 
Cleveland. Mr. Holland succeeds W. B. Peirce. 

R. G. Farrell of Fairmont Aluminum Co., Fairmont, W. Va., 
was re-elected president of the Aluminum Association. 

At the 3lst Annual Meeting of the National Association of 
Fan Manufacturers, R. A. Wasson, vice-president and general 
manager of the Clarage Fan Co., Kalamazoo, Mich., was elected 
president; and T. J. Flanagan, president of the Garden City Fan 
Co., Niles, Mich., was elected vice-president. 


ASTM Committees Report 


Some 300 meetings were held in Washington, D. C., March 
1-5 during the annual Committee Week of the American Society 
for Testing Materials, Reports dealing with some of the major 
developments discussed and actions taken have now been issued 
by the ASTM. Several of the reports of particular interest to 
the readers of this publication are briefly summarized herein: 


Committee B-4 on Electrical Heating, Resistance and Related 
llloys: The Subcommittee on Electrical Heating Materials is 
making a check test to determine the importance of voltage 
regulation in the Method for Accelerated Life Test for Metallic 
Materials for Electrical Heating. The Subcommittee on Elec- 
trical Tests has just completed an extensive review and revision 
of the Method of Test for Resistivity of Metallic Materials. The 
Subcommittee on Metallic Materials for Radio Tubes reported 
further progress in its study of the emissivity of cathode nickel. 


Committee B-5 on Copper and Copper Alloys Cast and 
Wrought: The subcommittees on wrought products voted to 
recommend the adoption of up-to-date Copper and Brass Re- 
search Association size tolerances in the sheet, rod and wire 
specifications, and also to apply to their specifications the new 
Tentative Classification of Copper. A study is being made of 
the tin limits in the phosphor bronze specifications. Other recom- 
mendations were also made. 


Committee D-9 on Electrical Insulating Materials: The Sub- 
committee on Electrical Tests has prepared a low-temperature 
high-voltage arc-resistance test which will be referred to the 
society for publication. The Section on Resistivity Methods 
also has been making some exhaustive studies. 

The Subcommittee on Insulating Papers reported that it is 
completing specifications for absorbent insulating paper. The 
requirements will cover paper made from unbleached sulfate, 
rag, or alpha pulp which will readily absorb resins and be suit- 
able for use in the manufacture of laminated and impregnated 
sheet, rod, or tubing for electrical insulation, 

The Subcommittee on Mica furthered its plans for making 
available a set of reference standards in the form of color 
negatives for use in classifying and grading mica. It was decided 
to proceed with the preparation of a specification for block and 
film mica for general use. It is proposed that the new specifica- 
tions would provide requirements for both electrical and visual 
characteristics. Inquiry is being made as to the need for separate 
specifications for pasted mica. 


Committee D-20 on Plastics: The various subcommittees 
dealing with various properties reported considerable activity. 
Revisions were offered in the Specifications for Cellulose Ace- 
tate Molding Compounds (D 706), for Laminated Thermo- 
setting Materials (D 709), and for Methacrylate Molding Com- 
pounds (D 788). The Section on Plasticizers has compiled a 
list of available specifications and copies have been sent out 
for review and comment. Recommended practices for molding 
test specimens were completed. Other actions were discussed. 


Welding Design Contest 


Announcement has been made by the Resistance Welder 
Manufacturers Association of cash prizes totalling $2000 cover- 
ing papers to be submitted on design, application, and research 
in the resistance welding field. Contest closes July 31, 1948, and 
the papers are to be submitted to the American Welding Society, 
33 West 39 St., New York 18. 

Additional details are available from the latter society or 
from the Resistance Welder Manufacturers Association, 505 
Arch St., Philadelphia 6. 
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Insulation Conference Scheduled 


The 1948 Conference on Electrical Insulation, sponsored by 
the National Research Council, will be held from October 27 
to 29, inclusive, at the National Bureau of Standards, Wash- 
ington, D. C. 


ASME Meetings Announced 


Following the recent Spring Meeting of the American Society 
of Mechanical Engineers, held in New Orleans, March 1 to 4, 
the following meetings have been scheduled for the rest of the 
year: Semiannual Meeting, Hotel Schroeder, Milwaukee, Wis., 
May 30-June 5; Fall Meeting, Reed College, Portland, Ore., 
September 7-9; Annual Meeting, Hotels Pennsylvania and New 
Yorker, New York City, November 28-December 3. 


Magnesium Group Discusses New Developments 


A newly developed method for electroplating magnesium 
aroused considerable interest at the recent Fourth Annual Meet- 
ing of The Magnesium Association as described by W. S. Loose 
of The Dow Chemical Co. in a paper titled “Electroplating and 
Welding Magnesium.” According to Mr. Loose, this method 
makes it possible to electroplate magnesium with nickel, chrom- 
ium, and other bright metals. 

Mr. Loose stated that “excellent adhesion, wear and resistance 
to accelerated or indoor corrosion tests have been obtained. 
These are good indications that bright tarnish-resistant plated 
magnesium now may be recommended for a wide variety of 
interior and exterior uses.” 

Among other papers presented was one by Albert Palmer and 
V. F. Sepavich of the Crompton and Knowles Loom Works in 
which is discussed the application of light metals in weaving 
machinery. 


Calendar of Meetings 


May 3-5—1&th Annual Meeting, Industrial Furnace Manu- 
facturers Association, Inc., The Homestead, Hot Springs, 
Va. 


May 11-14—Radio Parts & Electronic Equipment Con- 
ference and Show, Stevens Hotel, Chicago. . 


May 20-21—Annual Meeting, The Society of the Plastics 
Industry, Ambassador Hotel, Atlantic City, N. J. 


May 22-25—Three-Day Meeting, Packaging Machinery 
Manufacturers Institute, The Homestead, Hot Springs, 


Va. 


May 30-June 5—Semiannual Meeting, American Society 
of Mechanical Engineers, Hotel Schroeder, Milwaukee, 
Wis. 

May 31-June 2—35th Spring Meeting, The American 
Society of Refrigerating Engineers, New Ocean House, 
Swampscott, Mass. 


June 14-17—Annual Convention, Radio Manufacturers 
Association, Stevens Hotel, Chicago. 


June 17-19—Annual Meeting, Stoker Manufacturers’ As- 
sociation, The Greenbrier Hotel, White Sulphur Springs, 


W. Va. 


June 20-24—Semiannual Meeting, American Society of 
Heating & Ventilating Engineers, Bretton Woods, N. H. 


June 21-25—1948 Annual Meeting, American Society for 
Testing Materials, in conjunction with Eighth Exhibit of 
Testing Apparatus and Related Equipment, Book-Cadillac 
Hotel, Detroit. 


June 21-25—Summer General Meeting, American Insti- 
tute of Electrical Engineers, Mexico City, Mexico. 


June 28-July 1—Annual Convention and Industrial Fin- 
ishing Exposition, American Electroplaters’ Society, At- 
lantic City Convention Hall and Ambassador Hotel, 
Atlantic City, N.-J. 









MeN in 
INDUSTRY 


The Sound-Scriber Corp., New Haven, Conn., has appointed 
A. C. DeNapoli as chief engineer. Mr, DeNapoli has been asso- 
ciated in an engineering capacity with the sound recording and 
business equipment industry since 1927, including 12 years with 
the Western Electric Co. in its electrical research products 
division. 


The Radio Tube Division of Sylvania Electric Products Inc., 
Emporium, Pa., has announced the appointments of Mareus A. 
Acheson as chief engineer and Raymond K. McClintock as 
assistant to the chief engineer. Mr. Acheson, who joined the 
company in 1934, was formerly manager of the advanced devel- 
opment department. of the company’s Central Engineering 
Laboratories, Kew Gardens, N. Y. He is a Fellow in the Institute 
of Radio Engineers. Mr. McClintock, formerly engineering man- 
ager for the company’s International Division, joined the radio 
tube engineering department in 1936. He is a senior member of 
the IRE and an associate member of the Illuminating Engineer- 
ing Society. 


Marcus A. Acheson Jules Muller 


Jules Muller has been appointed director of engineering of the 
E. W. Bliss Co., Detroit. Mr. Muller will be responsible for the 
coordination of engineering between the various product divi- 
sions. Prior to his appointment, he supervised welding design 
and manufacture for Bliss machinery. Mr. Muller is a member 
of the American Society of Mechanical Engineers. 


Robert W. Ferguson has been elected a director and president 
of the General Ceramics & Steatite Corp., Keasbey, N. J., suc- 
ceeding Hans Arnhold, chairman of the board. Mr. Ferguson 
recently resigned as president of the Star and Frenchtown Por 
celain Companies. He has just completed nine years as chairman 
of the special Electrical Porcelain Section of the National Elec- 
trical Manufacturers Association. 


Daniel J. O'Conor, Jr. has been elected executive vice-presi- 
dent of The Formica Insulation Co., Cincinnati, Ohio. He had 
been a vice-president with title of assistant to the president. 
Among other officers of the company re-elected were: D. J. 
O'Conor, president; George H. Clark, vice-president and chief 
engineer; and Robert W. Lytle, vice-president in charge of spe- 
cial engineering. 


Branson Instruments, Inc., Danbury, Conn., has named Dwight 
J. Evans as chief engineer in charge of the development of new 
instruments for the processing industries. 


W. H. Brown, formerly assistant general manager, has been 
named president and chief executive officer of the Hoskins 
Manufacturing Co., Detroit, succeeding W. D. Little, who has 
become chairman of the board. Mr. Brown has been with the 


146 


company since 1939. Mr. Little came to the company in 1912 and 
became president in 1944, 


Virgil Carlson has been named director of the electrical engi- 
neering department of the Mid-States Equipment Corp., Chicago. 


Dr. William C. Dearing has been named director of research 
of Plaskon Division of Libbey-Owens-Ford Glass Co., Toledo, 
Ohio. Dr. Dearing joined Plaskon in 1937 to initiate the research 
and development program on synthetic resin adhesives and in- 
dustrial resins, In 1945 he was made associate director of re- 
search for the Plaskon Division. 


Dr. William C. Dearing Anthony Wright 


Anthony Wright, formerly chief RCA Victor television engi- 
neer, has been appointed chief television engineer of The Mag- 
navox Co., Fort Wayne, Ind. Mr. Wright had been with Radio 
Corporation of America for 19 years. 


Captain David R. Hull, U. S. Navy (Retired), has been ap- 
pointed assistant technical director of the International Tele- 
phone and Telegraph Corp., New York City. Identified with 
electronic research and radar development for the Navy during 
the past 23 years, Captain Hull was assistant chief of the Bureau 
of Ships for Electronics for the past two years, Captain Hull is 
a Fellow of the Institute of Radio Engineers and a member of 
the American Society of Naval Engineers and the Acoustical 
Society of America. 


Captain David R. Hull Dr. John A. Hutcheson 


Dr. John A. Hutcheson has been appointed director of the 
Westinghouse Research Laboratories, East Pittsburgh, Pa., suc- 
ceeding Dr. L. Warrington Chubb. Dr. Chubb is retiring from 
active direction of the laboratories, after 40 years of service with 
Westinghouse, the last 17 as head of the laboratories. Dr. Chubb 
has been named director emeritus and will continue to serve in 
an advisory capacity. Dr. Hutcheson, with the company since 
1926, has been associate director of the laboratories for the past 
four years. 


Locke Inc., Baltimore, Md., has appointed E. M. Skipper as 
vice-president of manufacturing. Mr. Skipper joined Locke in 
1928 in its design engineering department and since then has held 
various engineering and executive posts. 
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LITERATU RE .. . Yours for the Asking 


Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 





city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers. within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





1. PRE-PLATED METALS 


Illustrated 20-page booklet shows how 
pre-plated metals, such as nickel bonded to 
zinc, brass to steel, etc., can be utilized in 
numerous examples of product design: 
Technical data are also included, covering 
physical properties of the various avail- 
able metals; also sheet-sizes, tempers, 
gages, etc. American Nickeloid Co. 


2. NAME PLATES 


Four-page folder summarizes facilities 
for the design and manufacture of name 
plates and points out the importance of 
careful design in this field. A handy in- 
quiry sheet is attached to the folder to 
facilitate submission of sketches, prices, 
etc., by the manufacturer. American Name 
Plate and Manufacturing Co. 


3. ALUMINUM WELDING 


Recommended methods for welding and 
brazing aluminum are discussed in detail 
in a 128-page spiral-bound handbook. Ap- 
propriate illustrations, diagrams, and 
tables are provided. Aluminum Company 
of America. 


4, THERMISTORS 


Six-page technical report (No. CDM-9) 
has been issued on G-E thermistors (ther- 
mally sensitive resistors). Report describes 
characteristics of these materials and dis- 
cusses uses as circuit control devices and 
in other applications. General Electric Co. 


5. CORROSION-RESISTANT MOTOR 


Totally-enclosed, fan-cooled, corrosion- 
resistant motor developed specially for ap- 
plication in corrosive atmospheres common 
in chemical processing is described in an 
illustrated four-page bulletin (No. C-130). 
Reliance Electric and Engineering Co. 


6. INSULATING COMPOUNDS 


Handy 24-page reference manual con- 
tains data on physical properties, formu- 
las, test methods, methods of applications, 
etc. covering an extensive line of waxes 
and compounds for electrical insulating 
applications, such as impregnating, sealing, 
potting, etc. Mitchell-Rand Insulation Co. 


7. ENCLOSED LARGE MOTORS 


Four-page bulletin (NAF-1) describes 
construction of large, totally enclosed, fan- 
cooled squirrel-cage induction motors 350 
hp and up and gives ratings and operating 
characteristics. Burke Electric Co. 


8. CONNECTORS 


Tab-indexed, loose-leaf 48-page catalog 
covers a diversified line of electrical com- 
ponents including sockets, plugs and con- 
nectors, terminal strips, jacks and binding 


posts. A section is devoted to knobs, photo- 
cells and relays. Dimensional drawings are 
used extensively. Hugh H. Eby Inc. 


9. FRACTIONAL-HP MOTORS 


Disk-type centrifugal starting switch and 
a thermostatic overload protector feature 
a line of fractional-horsepower motors de- 
scribed in a four-page technical bulletin. 
Ratings include %, 4, 4% and % hp. Torq 
Electric Corp. 


10. METAL-GRAPHITE PARTS 


Molded products for electrical applica- 
tions such as powder metallurgy parts, 
bearings, motor and generator brushes, 
rheostat contacts, and negative tempera- 
ture coefficient resistance units are de- 


scribed in a four-page bulletin. Keystone 
Carbon Co. 


11. PLASTICS PROPERTY CHART 


Convenient plastics property chart (Bul- 
letin C-7-105), measuring 17 x 22 in., pro- 
vides a means of quick reference to the 
comparative characteristics of 17 standard 
rigid plastics. Thirty properties are so 
tabulated. Koppers Co., Inc. 


12. ASBESTOS PRODUCTS 


Background information on manufacture 
and application of various asbestos prod- 
ucts for industrial use is provided in an 
illustrated 16-page brochure (Form SP- 
7A). Specification tables are included. 
Johns-Manville Corp. 
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13. VARNISH SELECTION CHART 


Large wall chart tabulates 17 types of 
insulating varnishes, their respective prop- 
erties and application. Schenectady Var- 
nish Co., Inc. 


14. Oll SEALS 


Forty-page catalog provides technical 
details on the Klozure oil seals particularly 
designed for service on shafts operating at 
high speed or on applications where shaft 
“whip” or lateral movement exists. The 
Garlock Packing Co. 


15. LOW-TEMPERATURE-MELTING 
ALLOYS 


Series of technical data bulletins on low- 
temperature-melting alloys for special elec- 
trical and electronic applications provide 
information on applications and methods 
of use. Cerro de Pasco Copper Corp. 


16. COIL-WINDING MACHINE 


First of a projected series of bimonthly 
bulletins on coil winding describes a 
recently introduced coil-winding machine 
featuring an “over-end tension” arrange- 
ment designed to overcome problems of 
spool inertia. Universal Winding Co. 


17. MOTORLESS SPEED REDUCERS 


Thirty-two-page illustrated catalog (No. 
10-27) contains assembly drawings, dia- 
grams, photographs, ratings, and perform- 
ance data for a line of motorless speed re- 
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ducers, 1/20 to 10 hp, available in worm- 
gear units and combination worm and 
planetary gears. Janette Manufacturing 
Co. 


18. COLD-MOLDED PLASTICS 


Technical data bulletin (No. 101) con- 
tains information on the properties of 
Gladite cold-molded plastics available in 
various colors, and also provides details 
on the required manufacturing procedures. 
Myler Plastics Corp. 


19. AUDIO TRANSFORMERS 


Audio, power and special-purpose trans- 
formers are described in an 18-page tech- 
nical catalog (No. 1948-1). Featured is a 
line of transformers with a frequency 
range response flat within 1 db from 20 to 
20,000 cps. Peerless Electrical Products 
Div. of Altec Lansing Corp. 


20. TERMINALS 


Conveniently tabulated dimensional data 
and detailed drawings for all items listed 
are features of a 71-page catalog (A-S51) 
covering locking terminals and plain termi- 
nals. Standard items are illustrated and a 
useful part numbers index is provided. 
Shakeproof Inc. 


21. STAINLESS STEEL TUBING 
Ninety-two-page illustrated data book 

provides engineering information on the 

specification, fabrication and application 


MAY, 1948 


Do not use after June 30 





11 21 31 (Print or Type) 


12 22 32 
13 23 33 
14 24 34 
15 25 35 
16 26 36 
17.27 37 
18 28 38 
19 29 39 


Company. 


Street Address. 


 — 





(Print or Type VF ve 


(Print or Type) ; 


: (Print or Type) 


Principal Products Manufactured___ 





sinks 
(Print or Type) 
Zone_____State ie 
(Print or Type) 
(Print or Type) iva 





1 
2 
3 
4 
5 
6 
7 
8 
o 
0 


Other Information Wanted_ 


— 


20 30 40 













POSTAGE WILL BE PAID BY— 


1250 Sixth Avenue 


| BUSINESS REPLY CARD 
| No Postage Stamp Necessary if mailed in the United States 


JOHN A. CAMPBELL, Director, Reader Service 
ELECTRICAL MANUFACTURING 


(Print or Ty pe) 


Se ee ee 


FIRST CLASS 
PERMIT NO. 45 


SEC. 510 P.L. & R. 
NEW YORK, N. Y. 





of stainless steel tubing and pipe. Prop- 
erty and dimensional data are tabulated 
and application photographs are included 
The book is tab-indexed and spiral-bound 
for easy reference. The Carpenter Steel Co, 


22. HEAT-TREATED NICKEL ALLOYS 
Revised and enlarged 25-page edition of 
“The Properties of Heat-Treated Wrought 
Nickel Alloy Steels” presents much new 
data, primarily in the form of charts, The 
International Nickel Co., Inc. 


23. PLASTICS DATA 


Six-page folder opens to a large 11 x 25- 
in. chart tabulating the properties of sey- 
eral plastics materials, including some of 
the later developments such as tetrafluoro- 
ethylene (Teflon), nylon molding pow- 
der, and cellular cellulose acetate. A useful 
interpretation of the significance of the 
various properties involved is incorpo- 
rated. Also available is a 16-page illus- 
trated booklet describing 65 specific appli- 
cations of nylon molding powder. E, I. du 
Pont de Nemours and Co. (Inc.) 


24. RECEIVING TUBES 


Revised, quick-reference 24-page booklet 
“RCA Receiving Tubes for Television, 
FM and Standard Broadcast” (Form 
1275-D) contains characteristics data, 
socket connection diagrams, as well as a 
classification chart based on function and 
cathode voltages. Data have been organ- 
ized so as to eliminate need for cross- 
reference. Radio Corporation of America, 
RCA Victor Div. 


25. MULTI-CORD BELTING 


Catalog sheet 2140 describes construc- 
tion, cites advantages and provides speci- 
fications for multi-cord belting for machine 
applications encountering unusually severe 
operating conditions. The B. F. Goodrich 
Co. 


26. BERYLLIUM-COPPER TUBING 
Engineering data on beryllium-copper 
tubing (0.010 to 4% in. OD maximum) are 


provided in a four-page bulletin. Superior 
Tube Co. 


27. PLASTICS MOLDING 


Revised 25-page edition of the popular 
illustrated “Story of Plastic Molding” con- 
tains basic information on molded plastics, 
molding techniques, costs considerations 
and other factors. It includes a new plastics 
properties chart plus new descriptive mat- 
ter on the sponsoring company’s facilities. 
Chicago Molded Products Corp. 


28. PRINT MACHINE 


Illustrated leaflet describes salient de- 
sign features of the “Direc-Liner” machine 
for printing and developing engineering 
drawings. Design features easily replac- 
able printing and developing units for 
lower maintenance costs. Economy Blue 
Print Products Co. 


29. FLEXIBLE COUPLINGS 


Large photographs, sectional drawings, 
rating and dimensional tables and other 
engineering data are included in a 24-page 
bulletin describing a line of flexible coup- 
lings in several standard types. Ajax Flexi- 
ble Coupling Co., Inc. 
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OFFER DIMENSIONAL UNIFORMITY 
INSURED BY CLOSE ENGINEERING CONTROL 


oklet 


sion, 


CENTRALIZED PRODUCTION TRAINING . . . And, before 
production i is started on Phillips Screws, each plants’ 
supervisory staff puts in an extended training period 
with Phillips engineers. 


ESTABLISHED STANDARDS .. . Every manufacturer of 
Phillips Cross Recessed Head Screws is supplied 
orm with complete engineering and production data 
ata, which prescribes precise dimensions and tolerances. 
as a 
and 
gan- 
\ross- 
rica, 
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rich ENGINEERS’ MEETINGS ...Standards carefully estab- 


COMMON SOURCE OF RECESS FORMING TOOLS 
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ular 
con- 
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ions 


stics 


. Punches for forming the Phillips Cross Recess in 
all types and sizes of Phillips Screws are formed 
from master types at one plant. The manufacture of 
gauges for maintaining uniformity of Phillips 
Drivers and Bits are similarly centralized. 


All these precautions to secure absolute dimen- 
sional uniformity are just part of the care taken 
to produce Phillips Cross Recessed Head Screws 
that give users all the advantage of a cross 


lished at the very beginning are rigorously main- 
tained through meetings of “Phillips Recessed Head 
Standards Committee”. Engineers from all plants 
meet to exchange ideas, discuss problems and learn 
about recent developments. 


Speed and ease of driving in production assem- 
bly demands that the driver and recess fit 
smoothly, perfectly, the same way every time, 
all the time. With Phillips Screws, you can 


mat- 


recess engineered for practical production. depend on it. 


ities. 


GET THIS NEW BOOKLET of facts that prove 
the top value, top economy of Phillips Recessed 


| GET ALL THE ADVANTAGES OF ASSEMBLY — 
L Sem nose RARE HAY RERNNS- 


Head Screws. It's free... use the coupon. 


Phillips Screw Mfrs., 

c/o Horton-Noyes Co. 
1800 Industrial Trust Bidg. 
Providence, R. 1. EM-29 


Send me the new booklet— ‘How to Select Recessed 
Head Screws for Practical Production Driving”. 


PHILLIPS ces ABS 


Wood Screws +. Machine Screws + Self-tapping Screws + Stove Bolts 


Address ..... 
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NEW SOLDER REPLACES 
LITHARGE and GLYCERINE 


Cerroseal-35 produces seal between glass dome and 
metal fitting in this Absolute Pressure Gauge oper- 
ating under 15 pounds differential pressure with the 
following advantages over litharge and glycerine 


Te a |. ox wu tose on 
aaliite Ph pon 2 


= various vapors to which 
i! SeAG subjected in use. 
Leak tight joint ob- 
tained immediately up- 
on setting. 
. Dome breakage elimi- 
nated. 


. Less skill required for 
assembly. 


Cerroseal-35 adheres directly to clean smooth glass, mica and 
most ceramics. Bonds to most metals like ordinary solders. Low 


working temperature—approximately 260° F. makes it an ideal 
hermetic seal for glass dial covers on delicate instruments and 
whe oH many other applications. 
Write for instruction sheet and working sample. 


CERRO DE PASCO COPPER CORP. 


Everywhere that aluminum meets aluminum in your assemblies, Dept. 5 e 40 Wall St. ¢ New York 5, N. Y. 
Alcoa Fasteners eliminate galvanic corrosion, resist common 


corrosion, prevent streaking, give you more fasteners per 
pound. A complete line is available—sheet metal, wood and 
machine screws with slotted or Phillips head; rivets, bolts, hex 
nuts, wing nuts, cap nuts, castle nuts, washers. For a strong, 

tight, corrosion-resistant joint, 





WRITE fasten aluminum with Alcoa 


FOR FREE SAMPLES Aluminum Fasteners. 

Séuiglien' oF Gleoe ALUMINUM COMPANY OF 
Aluminum Fasteners AMERICA, 615 Gulf Building, 
sent free when re- Pittsburgh 19, Pennsylvania. 
quested on your letter- 

head. Please specify 

type, length and size. 


to your own product, Fabri- and electrical qualities, p 
order, BAER FIBRE application to a wide « 
special shapes, terminal operating conditions and 


Ss oe Sao in eae 
+ Boer fibre is versatile . . . can be stamped, punched, 
drilled, tapped, milled, sheared, sawed to specification, 


Re 7 el 


TGOMERY ST. HILLSIDE. NEW JERSEY 
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selected by HOT BEVERAGE VENDORS for 


complete coordination of circuit and design 


You're looking at a tough control problem. Automatic beverage vendors 
that dispense hot coffee (black coffee, coffee with sugar only, coffee with 
cream only, or coffee with cream and sugar). A real challenge to electrical 
control. Yet, Guardian equips such vendors from top to bottom for these 
multiple operations: 


SELECTION: A Guardian Interlock 
Relay or Interlocking Switches 
permit one selection, only. 
COIN INSERTION opens solenoid 
valves, actuates a Guardian vending 
cycle relay, pours the drink of your 
choice and makes change! 


ANTI-JACKPOT RELAY locks the vend- 
ing cycle, prevents duplicate sales 
from one coin. 


LIQUID LEVEL of all ingredients is 
maintained by a Guardian Liquid 


Level Control. 


EMPTY ingredients, absence of cup, 
or lack of change stops or alters the 


vending cycle. 


A COMPLETE PACKAGE CONTROL com- 
bining most of the above units is avail- 
able ready to plug-in. 


@ Guardian leads in supplying ninety percent of the ee ee ak 

manufacturers in the billion dollar vending machine motor-driven cam-operated 

market. Why Guardian by so wide a margin? Thisone switches and Guardian Series 

source assumes full responsibility for all controls, from Tos alten aan 

a single switch to packaged plug-in controls that cut vending cycle and automatic- “ 

labor costs, design costs, speed assemblies, lower inven- ally makes correct change. Guardian Change Make 


GUARDIAN \G)ELECTRIC 


1627 F W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN IHOUSTRY 





Preferred List of RCA Non-Receiving Types 


CATHODE-RAY TUBES AND CAMERA TUBES 


Kinescopes Camera Types  Oscillograph Monoscope 
(Projection) 5527 2F21 
5TP4 


(Directly Viewed) 
7DP4 


Representative RCA types standardized for future equipment designs PHOTOTUBES 


Gas Types 1P41 921 
Vacuum Types 922 929 


Tubes for today "=: 


GAS TUBES 
Thyratrons 2D21 3D22 884 2050 


Ignitrons 5550 5551 5552 5553 5563 
we Rectifiers 3B25 673 816 857-B 866-A 869-B 
8008 
Voltage Regulators 0A2 0C3/VR105 0D3/VR150 


POWER. AMPLIFIERS AND OSCILLATORS 


ERE ARE power tubes, phototubes, and c-r tubes to serve 
H TRIODES 


the major requirements of equipment manufacturers (Air-Cooled) (Forced-Air-Cooled) (Water-Cooled) 
for a long time to come. The tubes listed are those you can 811 oe <= 


depend on now, and for your future designs. 9c22 959-A 


These RCA types are especially recommended because ee =" 
their wide-spread application permits production to be con- see 
centrated on fewer types. Such longer manufacturing runs 
reduce costs—lead to improved quality and greater uni- TETRODES BEAM TUBES PENTODES 
: : . Air-Cooled Water-Cooled) (Air-Cooled Air-Cooled 
formity. Resultant benefits are shared alike by the equipment ey! (We “sD21 » ( "9524 ) (ie 802 ) 


: 4-125A/4D21 
manufacturer and his customers. 


RCA Application Engineers are ready to suggest suitable 
tube types for your design requirements. For further infor- 
mation write RCA, Commercial Engineering, Section ER-7 1, 
Harrison, N. J. 


The world’s most modern tube plant... 
THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA RCA, Lancaster, Pa__}- —< 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, NH. J. 
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eae PA ae laelel ammo (tie lime lilo mete] (Melek de lil: | 
Compare YOUR motor needs with 


The NEW COMPLETE /4/5C0 LINE 


of FRACTIONAL H.P. MOTORS 
(Shaded Pole oo to Vs H.P.) 


1500 to 1 100 H.P. 


1/500 to 1100 H.-P. 


1/50 to 1/25 H.P. 


1/20 to 1/8 HP. 


1/50 to 1/25 HP. 


VTi 2?) | 4 a) 0] CE eae innit 


F. A. SMITH MANUFACTURING CO., INC., 250 DAVIS ST., ROCHESTER 2, N.Y. 
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OILITE 


tHE O// CUSH/O/ BEARING 


AND BIG FELLOWS 


OILITE is the heavy-duty Oll CUSHION Bearing built for 
surplus performance capacity necessary to meet unexpected 
emergencies. OILITE Bearings are used on all types of 
equipment from toy trains to heavy locomotives. They 
furnish metered lubrication without waste. Additional OILITE 
advantages are: 

First in engineering service. 

Greater plant facilities. 

Larger research staff. 

Representation in every state and Canada. 

2400 Engineers and Technicians available for counsel. 
Production tools for over 18,000 types and sizes. 

Large Bearings too—up to 24” diameter. 

And OILITE Bearings are not expensive. Thrust 
Mail us your blueprint—Address Dept. “‘B”’ 


AMPLEX MANUFACTURING CO. wieu ice: 
Division of Chtysler Corporation 


FIELD ENGINEERS AND SUPPLY DEPOTS IN PRINCIPAL CITIES 


Plain Sleeve 
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This WESTON ("21 *Sensitro/ Relay 


® provides positive control on 2 microamperes 
e handles up to 50 milliamperes at 120 volts AC or DC 
e resists extreme shock and vibration 


Here is a sensitive relay whose unique of existing products. To assist in their 
characteristics stir the imagination... proper application, consult our repre- 
suggesting to design engineers vast pos- sentatives, or write... WESTON Elec- 
sibilities for mew product development, trical Instrument Corporation, 582 Fre- 
and for simplification and improvement _linghuysen Ave., Newark 5, New Jersey. 


*SENSITROL—A registered trade-mark designating the contact- 
making instruments and relays, as manufactured exclusively by 
the Weston Electrical Insirument Corporation Solenoid reset type (illustrated 
directly above) or manual reset 


WE STON Cfushi , Ea : 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNAT! - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE > LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
NEW ORLEANS - WEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTB. 
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UNBRAKO 


Reg. U.S. Pat. of. 


eae | 


“ 


SELF-LOCKING SOCKET SET SCREWS 


“WON'T SHAKE LOOSE" 


This Knurled Cup Point "Unbrako" is a “Fastener” that positively won't shake loose. 

A loose Fastener invariably causes shut-downs, loss of production and increased costs, all of which this "Unbrako" 
prevents. 

This is how: That Knurled Cup Point digs-in, stays dug and holds tight, regardless of the most chattering vibration. 
Incidentally, the “Unbrako" Self-Locker can be used again and again. In sizes from No. 4 to |'/2"" diameter—full 
range of lengths. 

“Unbrako" Screw Products can also be furnished in Brass, Stainless Steel, Monel, Bronze or whatever your 
requirements may be. 

Ask for your copy of the “Unbrako" Catalog. 


Ask f " " Knurling of Socket 
ae can nome and address of your nearest “Unbrako" Industrial Senucetetadtedwthh 
: “Unbrako” in 1934. 


* Pat'd. & Pats. Pend. OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


~ JENKINTOWN, PENNA. 80x 594 ¢ BRANCHES: BOSTON © CHICAGO © DETROIT © INDIANAPOLIS @ ST. LOUIS @ SAN FRANCISCO 


Te aattte 
TUN Ls SPECIAL BY 


PROGRESSIVE 





... for fractional horsepower motors 


MILLIONS OF CUYAHOGA precision 
carbon brush springs are doing an out- 
standing job on fractional horsepower 
motors used for all popular makes of 
appliances, refrigerators, portable elec- 
tric tools, vacuum cleaners, etc. 

Every conceivable design in spring 
and wire part application is pr uced 
for industry by the Cuyahoga Spring 
Company. 

Your inquiries are invited. 


The CUYAHOGA SPRING @ | 


10270 BEREA ROAD © CLEVELAND 2, OHIO 
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MATERIALS... 


MOLDING 
METHODS 
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CHICAGO MOLDED PLASTICS 


That’s what it takes . . two materials, thermoplastic 
and thermosetting ...and two molding methods, 
compression and injection... to provide the 
strength, rigidity, toughness and overall beauty in 
the new, precision-built Sunbeam Shavemaster. 

For protection and appearance, the two sections 
of the housing are injection molded of a rich grey 
cellulose acetate... light... tough... combining 
beauty with extra strength. 

The bearing blocks, on the other hand, were pro- 
duced from high production 
plunger type molds using a med- 
ium impact phenol formaldehyde 
material. This provides the necess- 
ary impact strength, electrical 
insulation, and rigidity for the 
support of the operating parts. 


CHICAGO 


MOLDED 


PRODUCTS 
rato) Tey -Y Vile) 


As usual, it’s a Chicago Molded job throughout 

. engineering, mold-making, molding, finish- 
ing. It’s a good example of the sound engineering 
and efficient production facilities of CMPC. And 
by procuring all these parts from the same reli- 
able source, Sunbeam has insured uniformity of 
plastics engineering plus a continuous flow of parts 
to their production line. 

Sunbeam, like scores of other industrial leaders, 
has come to look upon Chicago Molded as a pre- 
ferred source of supply for the best 
in molded plastics. We believe 
you, too, will find this a good 
place to bring your next plastics 
molding job. May we discuss it 
with you? Just phone or write... 
there’s no obligation. 


1024 N. Kolmar Ave. Chicago 51, Illinois 


Representatives in principal industrial centers 


COMPRESSION INJECTION 
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This Edison Model 501 
Thermal Relay EO7EC7S 


Electronic Tube Cathodes 


Delays application of plate voltage. 


Timing varies with line voltage, 


, Te) ’ 
all Trt ita 


as does cathode heating time. 


Sealed-in-Glass 


Hermetic sealing excludes 
dust and corrosion. Arc- 
quenching atmosphere min- 
imizes contact pitting or 
transfer. Contacts actuated 


electric heater. Insensitive to 
transients or momentary 
power interruptions. Oper- 
ates in any position. A sim- 
ple, inexpensive relay for 


silently and positively by an continuous operation, 
GENERAL SPECIFICATIONS 

Delay: 5 sec. to 8 min. Heater: 5 watts. 115 volts max. AC/DC 

Preset as required. Ambient range: 60° to 460° C 

Contacts: SPST, normally open or Size: 114” dia.; 314” high, seated. 

neem Weight: 0.08 1b. to 0.14 Ib. 

Contact rating: 6 amps. at 250 volts Mounting: sta. Octal or 4-prong tube 

AC/DC 


DARE 


Write for Publication No. 3007 
278 Lakeside Avenue e 


FOR DURABILITY 


West Orange, New Jersey 


¢3 INSTRUMENT DIVISION 
: = — THOMAS A. EDISON, Incorporated 
CME Magnet Wire meets not only all stand- 
ard electrical specifications, but also the 
severest physical demands in winding 
motors, transformers and coils. 





Outstanding merits are toughness of insulation 
and a good slip. In winding motor armatures and 
fields, where wires must be forced through narrow 
slots, their ability to withstand the abrasion which 
is unavoidable in modern, high speed assembling, 
pays important dividends in reduced rejections. 


In coil winding, a wire with a good slip, instead 
of piling up and later loosening, falls into place 
evenly and smoothly, producing a tightly wound 
coil that stays tight! Specify Acme for 
PERFORMANCE. 


Acme Magnet Wire is available in these insula- When you need COILS. -- On time 
seme: DAVIS coil winding experience is your 
answer for fast, on-time delivery 


The coils illustrated are only nine of possibly 30,000 types of 
coils, custom made for our customers. 


All have been manufactured to specifications, to perform a 
particular task—for customers of long standing. Davis 
engineering know-how is your expediter; assures deliveries 
when wanted. 


FORMVAR 6 NYLON 


ENAMELITE e GLASS e COTTONITE 


Let us help you with your winding problems. 


Samples when requested. 
For quantities large or small, Davis’ skilled staff of engineers 


can make what you want, when you want it. 


Send B/P, specifications, or sample for immediate attention. 
Better — consult us before your design is fixed — for 
recommendations. 

There is no obligation 


DEAN W. DAVIS & CO. 


Fle te Oe Pee Me Tay Te) 
1006 FIRST ST... KENTLAND, INDIANA 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


MAGNET WIRE ° VARNISHED INSULATIONS ° COILS 
MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA 
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MODEL B—New type 4- 
pole shaded pole fan mo- 
tor made in three standard 
lamination stack thick- 
nesses. Power range is from 
1/100th h.p. to 1/2 5th h.p. 
Size, 3%’ square. Espe- 
cially adapted for fans, it 
will drive a wide variety 
of mechanical devices and 
is ideal for sound record- 
ers. Full load speed 1550 
R.P.M.—clockwise or count- 
er clockwise rotation—not 
reversible. Made for 115 
volts, 60 cycles—can be 
wound for 50 cycles and 
for other voltages. 


ACTION CONTROLS 


a 
MODEL A— 6Mole shaded pole 
induction moto@e 60 and 50 
cycles « Appx. 1000 R.P.M. 
full load spee@e Size—4'’ 
O.D. « Length#a2%’ to 4%" 
depending on GRariable stack 
length ¢ Rated afpprox.1/30th 
h.p.* Comes semMpen or fully 
enclosed with or Without oilers. 


MODEL K— Used iffmll 25 cycle 
and some 50 and 6W@irycle Alli- 
ance Phonomotors. THEA basic 2- 
pole induction type tor will 
adapt to any standard—AC volt- 
age or frequency. Dev@lipps up 
to 1/100 h.p. Drives the Wpavier 
type record changers, Wipdio- 
phonograph turntabl es,Wining 
devices and operates man er 
controls and automatic de s. 


AIR CIRCULATOR 


WHEN YOU DESIGN = KEEP 


MAKE THINGS 


alliance 
motors 


Reliable, high-speed mass production of motors at low cost— 

that's the big job at Alliance! Makers of mass consumer prod- 
ucts need Alliance motors for their small load tasks. Noted for 

long life, they are compact and light weight. Many weigh 

less than a pound! Power ratings range from less than 

1/400th h.p. to 1/20th h.p. Some are uni-directional— 
others are reversible and can be made for continuous or 

intermittent duty. 


Practical uses for Alliance motors are to power automatic 
controls, switches, valves, motion displays, movie projec- 
tors, vending and business machines, toys, record players, 
and radio tuning devices. The newer Alliance Model A 
and Model B motors are especially built for driving 
fan blades in air circulators, room heaters, hair dryers, 
coolers, and air conditioning appliances. Model B is also 
an excellent power source for sound recorders. 


~ Alliance Motors pack more motion and automatic action into new products! 


SOUND RECORDERS 


allie 


MANUFACTURING COMPANY + ALLIANCE, 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 


ALLIANCE OHIO 
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THE MOST WIDELY USED? 


TO A RING WEIGHING .0346 GRAMS! 


The die cast ring is com- 

Zinc die castings offer the design engineer a wider range of size and shape fed with an aspirin 

: c ae : Alea tablet as an indication of 
than die castings of any other metal. As an indication of this size range, con-  ;elative size. 
sider the two zinc die castings pictured here. One is an instrument panel 
grille from a current model car and the other is a tiny ring which is die cast in the millions. 

The grille is 48 in. long and is 7 in. high at the center. It is not only complex in shape, with 
accurately cored holes and recesses for assembly of control knobs, ignition lock, ash receiver and 
radio speaker, but is only 1/16 in. thick at most points—except at assembly bosses, ribs and bars. The 
ring measures 3/16 in. O.D. (less than half the size of an aspirin tablet) and weighs just .0346 grams 
—13,110 rings to the pound! 

Versatility of size and shape is just one of the many desirable characteristics which have made 
zinc die castings the most widely used for many years. 


You probably know the zinc die casting alloys by the trade name, 


Zamak. The New Jersey Zinc Company developed alloys of specific compositions 

for the die casting industry and gave them this name. Zinc alloys of these com- ; ¥ i 
positions are the only ones used for die casting. The die casting industry under- Sj x 
stands the necessity for careful control in the formulation of these alloys to assure ( z= & 


maximum mechanical properties and dimensional stability. a FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N.Y. 


e Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (uniom cuciy) ZINC 
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Gives more contrasty, more durable printing 
intermediates. Made with an extremely high- 
contrast silver emulsion and a tough, durable base, 
Kodagraph Autopositive Paper produces unexcelled 
printing intermediates — 

dense black images on 

purest white. Prints 

direct to positive... 

no negative step. 


Prints from more types of 
originals—direct to positive. 
Made to give superb prints from 
old, faded, worn, or opaque originals 
... blueprints or direct process prints 
. . as well as good quality tracings, 
Kodagraph Autopositive Paper saves 
redrafting time and expense. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Assures more detail, more legibility in 
final shop prints. Made to save valuable 
originals from the wear-and-tear of quantity 
printing, Kodagraph Autopositive Paper—used 
for intermediates — makes 
possible blueprints and 
direct process prints of 


highest quality —sharp 
and crisp in every detail. 


Kodagraph Autopositive Paper 


See for yourself . «+ Your local blueprint service will be 
glad to produce Kodagraph Autopositive intermediates and, 
if you wish, direct process prints or blueprints from them. 
Or your own reproduction department can make prints on 
Kodagraph Autopositive Paper— 

in ordinary room light, on direct’ 

process or blueprint equipment, 

with simple photographic 

processing. 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus” 

—your booklet about Kodagraph Autopositive Paper, 

and the other papers in this new Kodak line. I have 

C) direct process (J blueprint CL) contact printer equipment. 


Name 


(please print) 
Department 


Company 


Street < 


« 
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This beats a magic carpet! 


“The flo 
bloom i 








may have nothing to do with electric rotor 
construction. Nevertheless it does not tax 
the imagination unduly to see in the above 
partly wound rotor the symmetry and gen- 
eral appearance of a large flower. This 
rotor unit owes a good deal of its firm 
symmetry to the “SCOTCH” Electrical Tape 








Ai; Express can bring you supplies and equip- 
ment from any U.S. point—overnight. And that’s 
better than old-style magic! Air Express is the 
fastest way you can find to ship or receive. No 
delays, because shipments go on every flight of 


which holds the lead wires from armature 
to commutator and performs numerous 
holding and insulating jobs which the 
camera could not catch. 


the Scheduled Airlines. 

What’s more you get special door-to-door 
service at no extra cost. With low Air Express 
rates, you can use this fastest service as a regular 
procedure. Let Air Express keep your business 


running fast—and smoothly. 


Specify Air Express-Worlds fastest Shipping Service 














There are 39 different “SCOTCH” 
Electrical Tapes with backings ranging 
from paper through acetates, purified 
cotton cloth, vinyl plastics to Fiberglas. 
All are coated with electrical type adhe- 
sives of varying properties to meet the 
requirements of every imaginable type of 
electrical installations. 


e Low rates—special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 


e@ Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 


True case history: Rubber equipment users regularly get re- 
placement parts by Air Express so machines won’t stand 
idle. Recent shipment: 102-lb. carton picked up 5 p.m. the 
18th in Noblesville, Ind. Air-rail to Dallas, delivered 9 a.m. 
following day. 799 miles, total cost only $26.78. Any dis- 
tance inexpensive, too. Phone local Air Express Division, 
Railway Express Agency, for fast shipping action. 


A 3M field engineer will be happy to 
call when you say the word and give you 
the benefit of his experience. Why not 
"say the word” today? 


SCOTCH Z.2xce/ TAPE 


= 
) 
NOTHE RobucT . 
ANOTHER ED P AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


Minds in S.A. by MANNESOTA MINING & MEG. CO. serous, min, | SCHEDULED AIRLI NES OF THE U.S. 
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Rates include pick-vp ond delivery oonq 
te door in all principal towns ond cities) 


CTU rei 


for Industrial Trucks, Hoists 
CM TC 
Service 


DISTRIBUTED WINDING... The ex- 


ceptionally high efficiency and sparkless 
commutation is secured through the use 
of a unique magnetic design. This per- 
mits the use of a distributed winding of 
considerably more copper than in the 


a oem These Baldor 12-, 24- and 32-volt D. C. Motors are compact yet 
ruggedly built especially for service on railroad equipment, industrial 
trucks and other heavy-duty applications. 


Their features include high efficiency, high maximum torque, perfect 
commutation in either direction with instant reversibility . . . and cool 


operation. 


Each is designed specially—both electrically and mechanically —for 
specific applications. 


—_— May we send you illustrated Bulletin No. 310 giving complete information? 
HEAVY DUTY BRUSH RIGGING— 
DOUBLE BRUSHES .. . Ample brush 


capacity to handle the high currents of = nei ry 
ee ee ee BALDOR ELECTRIC COMPANY ST. LOUIS and Principal Cities 
the Baldor dual brush rigging design. 

Heavy cast brass brush holders and 

steel rocker arms make a construction 

that is entirely dependable. 


EXTRA LARGE COMMUTATOR... 

Bolder traction motors have lorge over BETTER MOTORS 
size commutators assuring ample capac- 

ity for the high currents of low voltage 

operation. Each armature is Cooney 

eer ap toad aeinds eat cannten For More Than a Quarter of a Century 
long and dependable service. 
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AM PHENOL 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Frarures: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, ‘moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 

Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 









AMPERITS 


For installing metal _ — 
CUS ieee mL os 
2 . Amperite REGULATORS are the simplest, lightest, cheapest, 
UC Bea lo and most compact method of obtaining current or voltage regu- 
lation . . . For currents of .060 to 8.0 Amps. . . Hermetically 
sealed; not affected by altitude, ain temperature, 
humidity. Write for 4-page Illustrated Bulletin 


Te sind al Pai inreiacg New York 12,N_Y. 
na ay Radio Corp., Ltd., 560 K W. Toront 
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AMPHENOL TUBE MOUNTS, STAND-OFF ITs 
INSULATORS AND FEED-THRU BUSHINGS % 


Amphenol tube mounts and stand-off insulators efficiently mount 
Thyratron 173, and similar metal industrial electron tubes, on non- 
insulated surfaces. Secure mounting and highest quality insulation 
are assured. 

The use of steatite dielectric guarantees excellent heat resisting 
qualities, low-loss and high mechanical strength. Surface creepage 
distances of 2” safely accommodate high voltages. Exposed portions 
of stand-offs are glazed to facilitate cleaning in dusty industrial 
plants. 

Types with steatite feed-thru bushings allow wiring back of the 
supporting panel. Additionally, these insulators serve as tie points, 






























Stamping & Assembly 


or feed-thru insulators, for tube element connections, or for passage ~~ Facilities Also Available 
of high voltage circuits through panels or compartment walls. Com- 
plete electrical, mechanical and pricing data immediately available The four-station sectionally ground rotor and stator lamina- 


rere eee tion die shown here is typical of Crescent precision work. 


Motor and electrical parts-manufacturers all over the country 
THESE FEATURES ASSURE TOP PERFORMANCE use Crescent lamination dies. Crescent supplies dies either 
© Mounts in small panel area from your blueprint specifications, or will design dies from 


e Adequate clearance between tube and panel 7 . ae w 
permits cooling by convection your part prints. An illustrated folder—‘‘Specialists in Pre- 


© Wi t connecti implif mbly and se ; ' . 
wiley Seaenee en cision"’—is available on request. Write for your copy today. 


® Steatite dielectric 







Amphenol tube mounts and stand-off insulators are designed for use 
) with the following metal tubes: GL-414, FG-172, FG-280, FG-190, 
FG-166, ELC16J, EL60B, ELIGF. 


AMERICAN PHENOLIC CORPORATION 


1830 SOUTH 54TH AVENUE, CHICAGO 50, ILLINOIS 
COAXIAL CABLES AND CONNECTORS + INDUSTRIAL CONNECTORS, FITTINGS AND 
CONDUIT + ANTENNAS + RADIO COMPONENTS + PLASTICS FOR ELECTRONICS 


TOOL AND 
DIE COMPANY 


1780 Southfield Road e¢ Lincoln Park 25, Mich. 


164 ELECTRICAL MANUFACTURING 





For Every Electronic Wiring Need 


gpecit y 
ome Synthinol 


or Rome Hi-Temp 


*TRADEMARK REGISTERED 


More and more electronic equipment and appliance 
manufacturers are looking to “Rome” for their wire 
and cable requirements. That's because in the “Rome” 
organization they have found... 


e Product engineers who know and understand electronic wiring 
problems... plus an eagerness to study a customer's particular 
requirement and come up with the right answer. 


A broad scope of research and manufacturing facilities, with 
the “know-how” of developing and producing quality wires 
and cables that best serve the customer's needs. 


e Dependable and courteous service. 


Rome Synthinol, thermoplastic insulation and Rome Hi-Temp, rubber 
insulation, are the result of extensive laboratory development in 
insulating compounds devoted to producing the best possible wires 
for the exacting requirements of the radio and electronic industries. 
Both types are available as plain insulated wires in a range of 
popular sizes, or can be furnished with outer braids or wraps of 
cotton, glass, or rayon finished with a tough, moisture and flame- 
resistant lacquer. Colors have permanency and clarity . . . with 
practically unlimited circuit possibilities through the utilization of 
tracer markings either in the braid or on the plain insulated surface. 
Individual wires may be combined into cabled assemblies of many 
combinations, with protective sheaths of thermoplastic, rubber, or 
Neoprene. Electrostatic shieldings of braided copper can be fur- 
nished when required. F 

Specify, either, Rome Synthinol or Rome Hi-Temp as best fits your 
needs ... you will find both of them easy to work, and of unex- 
celled quality. 


MAY 1948 


Rome Synthinol hook-up wires are especially designed 
for the chassis wiring of radio and electronic equipment. 
Its insulation is a polyvinyl chloride type of thermo- 
plastic compound impervious to oils, acids, alkalies, 
moisture and flame, and possessing unusually high di- 
electric strength. 

Conductors are of annealed copper, solid or stranded 
and tinned for easy soldering. A short lay stranding of 
fine size wires provides maximum flexibility and pre- 
vents unraveling of strands. The insulation is excep- 
tionally free stripping and conforms to the performance 
specifications of ASTM D734. Its colors are of gem-like 
permanency. 

Underwriters’ Laboratories approved for use at 60° 
C where exposed to oil and at 80° C on switchboards 
and in appliances where exposed to air for 300 volts. 


Rome Hi-Temp 


Rome Hi-Temp rubber insulated hook-up wires are of- 
fered for radio and electronic circuits where high resist- 
ance to both moisture and heat is a requirement. 

Conductors are of annealed copper, solid or stranded, 
in full compliance with Underwriters’ standards and 
tinned for easy soldering. Maximum flexibility and 
prevention of unraveling of strands are provided by a 
short lay stranding of fine size wires. Rome Hi-Temp 
insulation is a high quality, free stripping, and heat- 
resistant rubber compound. 

Underwriters’ Laboratories approved for 75° C opera- 
tion at 300 volts. 
















PWC CORDS AND CABLES 


PWC flexible cords and cables stand up to punishment 
like no old-fashioned cord you’ve ever used, like no other 
cord you can buy. 


For PWC flexible cords — ST, SJT, SVT and POT — are 
insulated and sheathed with PWC plastic, the last word in 
modern insulation. Made by the world’s leading exclusive 
manufacturer of plastic insulated wire and cable, non-aging, 
non-combustible PWC flexible cords shrug off moisture, 
abrasion, oil, grease, acids and alkalis. They won’t crack, 
fray or rot. Just try to kink them! 


Leading manufacturers of electrical tools, major and small 
appliances, conveyors and other electrical products have 
standardized on PWC cords for original equipment. They 
are available on reels or as cord sets with molded-on plugs, 
receptacles or grommets, either standard or special. 


Experience shows that PWC cords and cord sets more than 
pay their way in freedom from maintenance costs and 
replacements over long, hard service. 

You'll get outstanding performance in every PWC product 
you buy — from building wire, <0 wire, or power 
cable to special purpose wires and cables. 


Let us quote you prices and delivery dates today. 


er S 
RADIO HOOK-UP WIRE 


80°C. APPLIANCE & SWITCHBOARD WIRE 


MACHINE TOOL WIRE 


SUPER-FLEXIBLE APPARATUS WIRE 


HEAVY DUTY FLEXIBLE CORDS 





CONTROL CABLES 


or 
MINIATURE HEARING-AID CORD 
—@P CORD SETS 


PLASTIC WIRE & CABLE CORP. 
405 East Main Street, Jewett City, Connecticut 
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ELIVER THE JUICE 





THERE IS AN 


ELEMENT OF SUPERIORITY 
in the 


ELECTRIC SOLDERING IRON 


Not only the superior construction of the 
heating element, but the sturdy quality 
of the other units, makes this the pre- 
ferred iron for all industrial uses... 
It is dependable, durable and efficient. 
























TEMPERATURE REGULATING STAND 


An adjustable-thermostati- 
cally controlled stand for 
regulating the temperature 
of an electric soldering iron 
when at rest. 






















CONTROL 
TRANSFORMERS 


for open wining 


fo low voltage 


Heating & Refrigera- 
tion Equipment 


Automatic Valves... 
Fans & Blowers 


and Other Relay Actu- 
ated Devices 


NOTE CAPACITIES AVAILABLE 
20, 30, 40, 60 or 80 VA 
Primaries — 115 Volts. 
Secondaries — 25 or 30 Volts. 


@ Permit annunciator type wiring on secondaries . .. will 
not over-heat or blow fuses with secondary short circuited. 
Meet all Underwriter’s requirements for this type of service. 
@ Provide unusual flexibility in mounting . . . mounting 
plate fits all standard outlet boxes including 31/4, and 4-inch 
round and octagon, and 4-inch square. Also available with 
standard mounting feet. 


Write for Catalog CPC-148 


Ua da 


Division of Essex Wire Corporation 





3501 ADDISON STREET © CHICAGO 18, ILLINOIS 
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OPEN FRAME BALL BEARING—This frame is 
compact, rugged, and allows a large volume 
of cooling air to flow through the motor. The 
accessibility of all parts makes this type 
motor popular with maintenance men. It 
has proved most satisfactory for general 
popular applications where dust and dirt 
are not important factors. Now available 
in frame sizes 203 through 365 inclusive. 
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UILT on aluminum, Seletron Selenium Rectifiers are lightweight 

—yet rugged. Used within their ratings they will give you 
long trouble-free performance. 

Leading manufacturers use and recommend Seletron Selenium 
Rectifiers. For dependable service, specify SELETRON. 
Below are listed a few single phase full wave bridge 
rectifiers. Ratings are for continuous duty, resistive induc- 
tive load, in an ambient temperature of 35°C. 

Max. R.M.S. 











Code No. Input Volis Output Volts Output Amps. 
DIBISIB 24 18 6 
EIBISIB 24 \7 3.1 
HIBISIB 24 17 1090 
H1B2S1B 24 18 16.0 
D2BiSIB 48 36 1.2 
WH2BIS1B 43 3} 10.0 
H2B3S1B 48 35 24.0 
E6BISIB 144 106 2.4 
D7BISIB 168 126 1.2 


WF7BISIB 168 120 5.2 
Other combinations to meet your particular requirement. 


Write gy = pcr TNA lela} 
Address Dept. MS-1 q 
®P eletron 
SELETRON DIVISION 
a RADIO RECEPTOR CO..Ine. 
’ iS irs etl 1) ectronics 
ELECTROPLATING . $s Pye Ll) d Elect 


251 WEST 19th STREET NEW YORK 11, N.Y 
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Ask— Demand the 
NUTS, BOLTS & SCREWS 
Such scientific production results in un- 
interrupted production and a _ constant 
uniform flow in your plant. 


IN 2@&@ DRILLABLE MATERIALS 


If your job is to drill small, precision holes in hostile material 
try the Hamilton Varimatic Drill. It's super-sensitive; and the 
speed is infinitely variable between 840 and 9300 R.P.M. 


Clearances and travel are ample for all work of medium size. 





80% of present installations are repeat orders. The reason for 
this popularity is built into the machine, Our Bulletin V-47 
“tells all". Write for itl 


Pe span pa 
a TOOL COMPANY 


| 
| 
STREET @ HAMILTON ® OHIO e@ Ue S@ A 


MILLDALE , CONN 





168 ELECTRICAL MANUFACTURING 


Here’s a long-used old 
type terminal screw. This 
called for a cross milling 
operation and a hole 
punched through the con- 
necting end, but... «+ 


They made a better product 


and made it faster with 


CHASE TELLURIUM COPPER ROD 


r 


The excellent machinability of Chase 
Tellurium Copper made possible a re- 
vision of the old design. The connecting 
end is rounded and the hole drilled 
lengthwise—a better product in every 
respect. 


happen to you- 


T could be that your products (or parts of the product you 
manufacture) can be made better and faster with Chase 
Tellurium Copper.* 


That’s been the story in numerous cases, because this 
Chase-developed and patented copper alloy has a machin- 
ability close to that of free-cutting brass ... is readily work- 
able...is high in thermal conductivity and has an electrical 
conductivity that averages 90% of pure copper! 

Get the complete story of Chase 
Tellurium Copper—its properties, 
advantages and recommendations for 
buying—from the booklet shown 
here. Send for your complimentary 
-copy today. 


*U.S. Pat. No. 2,027,807 


Ka 
BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 


ALBANYt ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON? INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
Daa eee Oy fall late Sita il PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE! ST. LOUIS WATERBURY (tindicates Soles Office On 
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AND THE SECRET IS SCi nw FLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex” dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e@ Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 
SCINTILLA 


HEVI DUTY ELECTRIC COMPANY 


URGCS DRY TYPE 


Indoor Distribution 


RANSFORMERS 
TYPE SI a 


Single Phase Insulating Type 
Transformers — 60 Cycle 


These transformers are used primarily 
for lighting and other miscellaneous 
power requirements. They are made 
with Class A insulation and are de- 
signed for continuous operation at a 
temperature rise of 55° C. Transform 
ers up to 10 KVA, when installed in 
side the cabinet of a machine tool, 
may, to conserve space, be operated 
without the junction box. 


TYPE SA 
Single Phase Auto Transformers 
— 60 Cycle 


This type is used for stepping voltage 
down from 240 volts 2-wire to 120 
volts 2-wire in connection with polarity 
wiring on a grounded system. Sizes to 
20 KVA have large hand hole covers 
for easy accessibility to transformer 
leads and provide an easy means of 
making conduit connections. 


HEV!I DUTY ELECTRIC COMPANY 
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PORCELAIN.... 
to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 


Chicago 
2753 W. North 
Tel. HU-6809 
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3,000 ton muscles 


.--that shape steel as 
though it were paper 


@® The man-made monster pictured above is the 
largest mechanical press ever built for automotive 
parts manufacture. You feed it steel blanks, push 
buttons, and in one quick stroke 3,000-ton muscles 
shape the steel into 33-foot-long side rails for the 
frames of the largest busses, trucks and trailers. 
Forty-two and a half feet high, this mighty Clearing 
Machine Corporation press weighs 500 tons! 
Naturally, the V-Belt Drive that actuates the 
press’ power drive mechanism is subjected to severe 
operating conditions. Because Dayton V-Belts are 
built to absorb the stresses and strains of sudden 
stops and starts, uneven loads and shock loads, 
they were chosen for the drive. Scientifically de- 
signed, Dayton V-Belts flex easily around pulleys 
without heating, yet provide maximum cross- 
sectional rigidity. Built with the super strength of 
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These 12 Dayton V - Belts put power 
in this giant machine. Power drive 
is near top rear of machine. 


Raytex Fortified Cords, they give top service under 
the most grueling conditions. 

The ability of Dayton V-Belt Drives to operate 
in excess of standard requirements under all oper- 
ating conditions . . . unaffected by oil, heat, dust 
or liquids . . .is one of many reasons why more and 
more industrial designers consistently specify 
Dayton V-Belts for original equipment. A Dayton 
power transmission specialist is ready to help you. 
For additional information write The Dayton Rubber 
Company, Dayton, Ohio. 


INDUSTRIAL DESIGNERS! 


All standard Dayton V-Belts have the extra strength of 
Raytex Fortified Cords ...Dayton’s specially processed 
Rayon cords that make possible minimum stretch, maximum 
strength and longer life. For the complete story, write today 
for Booklet A-469. 
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THE MARK OF TECHNICAL EXCELLENCE 


IN NATURAL AND SYNTHETIC RUBBER 
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AT WORK 
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made by engineers 


for engineers 
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Courtesy NORTHERN ELECTRIC CO., makers of Heating Pads 


SPECIFIED BY THIS LEADING HEATING PAD MANUFACTURER 


because 


favored by electrical manufacturers who KNOW! 


CORNISH WIRE COMPANY, inc 


605 North Michigan Avenue, 1237 Public Ledger Bldg., 
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The G-E Electronic Reproe 
ducer, which magnetically re- 
creates the full recorded 
sound, derives its magnetic 
field from a G-E SINTERED 
ALNICO 5 permanent magnet. 


g 


4 


/ G=E DEVELOPMENT 


/ SINTERED ALNICO 5 


Actual size of G-E SINTERED 
ALNICO 5 permanent magnet 
used in the G-E Electronic Re- 
producer is shown in red. 


NEW ENGINEERING DEVELOPMENT 
SINTERED ALNICO 5, General Electric’s newest 
magnetic material, now enables you to design 
intricate shapes with higher external energy than 
ever before. The minimum guaranteed available 
energy is 3,500,000 gauss oersteds for most sizes 
and shapes. New G-E SINTERED ALNICO 5 
possesses tensile properties several times those 
of CAST ALNICO 5 and can be produced eco- 
nomically in small size parts. You get better sur- 
face finish plus closer dimensional tolerances 
with new G-E SINTERED ALNICO 5. 


NEW DESIGNS POSSIBLE 

New SINTERED ALNICO 5 has higher ex- 
ternal energy than either SINTERED ALNICO 2 
or 4. This makes possible new designs heretofore 
impossible or impractical. It is especially adapt- 
able where small powerful magnets having high 
magnetic properties are required. Because of their 
great stability and external energy, SINTERED 


NAMB. icc 
PERMANENT) coma 
| 


MAGNETS 


GENERAL €2 ELECTRIC 
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ALNICO 5 magnets can save valuable space in 
your product. You can usually improve your 
product by re-designing to use high energy G-E 
SINTERED ALNICO 5. Typical applications now 
in production which use G-E SINTERED ALNI- 
CO 5 include the following: meters, relays, foun- 
tain pens, electronic reproducers, and compasses. 


ENGINEERING SERVICE 

G-E application and development engineers, 
working closely together, are ready to advise you 
on new SINTERED ALNICO 5 and other G-E 
magnetic materials. Our engineers are backed by 
years of research and the development of thou- 
sands of magnetic applications. They will be glad 
to work with you on your product design. For 
more information, please mail the coupon shown 
below. 


YOU GET 5 ADVANTAGES 
1. Higherexternal energy than either SINTERED 
ALNICO 2 or 4. 
2. Tensile properties are several times greater 
than CAST ALNICO. 
Excellent surface finish. 
Close dimensional tolerances. 
Intricate shapes possible. 


r METALLURGY DIVISION 
CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 
Please send me: 
( ) Technical Report on new SINTERED ALNICO 5. 


( ) Bulletin, CQ-5, “G-E Permanent Magnets.” 
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@ IT’S COOL RUNNING 


@ IT’S ECONOMICAL 
TO OPERATE 


OUSE 


TUBERCULOSIS controt 


Selecting a power unit for 
especially designed machinery 
er for standard equipment is 
not o difficult task when you 
consider that VALLEY MOTORS 
are built to meet any design 
demand. 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
who have used VALLEY 
MOTORS for many years. 


Why Not Check Into VALLEY Features 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. « ST. LOUIS 8, MO. 


HOW LONG cana 
OM dt 


Tuberculosis detected in time can be cured... . 
Westinghouse Electric's new portable, high speed 
X-ray unit is designed for mass chest examinations— 
360 pictures an hour. A picture every ten seconds 
requires accurate timing — and at the heart of the 
PFX unit is a Haydon timer — a precision device for 
retarding the X-ray exposure until the rotating anode 
in the tube attains proper operating speed—a factor 
in prolonging tube life . . . a factor in protecting 
human life with Westinghouse Electric’s PFX 
equipment. 


This and thousands of other Haydon timing applica- 
tions — not only in the medical field, but throughout 


all industry — demonstrate the trend to Haydon for 


timing quality. 


If your requirements include timing devices, ask for 
Haydon’s Engineering Data Catalog, or request a 
personal demonstration by a Haydon representative. 
For immediate reference, see Haydon Catalog, 
Sweet's File. 


Insulators with “skirts” present the ceramic engineer with 
some of his most difficult problems. Specifications on this 
one required a “skirt” depth of full 3/4”. Meeting that specifi- 
cation in production quantities called for some very ingenious 
mold design. The result...a typical example of the experienced 
engineering and craftsmanship Universal applies to the solu- 
tion of problems in porcelain insulation. If you have a design 
or production problem in porcelain insulation, Universal engi- 
neers will be glad to help you solve it. 


cae UNIVERSAL 


| IS4OEAST FIRST STREET 


Write 2505 Elm St., Torrington, Conn. 


ae | 
TORRINGTON, a CONNECTICUT 


ise ME TO = eek > 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


eR an ee TRADE MARK SE 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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WHETHER YOUR 


REQUIREMENTS ARE 


STERLING 
is at your 
service 


| > 
& 


FOR YOUR FREE COPY OF STERLINGS 
NEW, EASY-TO-USE CATALOG 


@ Lists 200,000 fastening items 
@ 124 full-sized pages 
@ Thumb-index—easy to use 


@ Engineering and technical data 
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Whether your requirements are large or small—in sizes or 
amounts—in steel or brass—in special or standard 
fasteners—STERLING stands ready to give you prompt, 
efficient service on top-quality products. 


PHONE, WRITE OR WIRE TODAY 


27 YEARS OF CONTINUOUS SERVICE TO BUYERS OF METAL FASTENINGS 


STERLING BOLT COMPANY 


219 West Jackson Blvd., Chicago 6, Illinois * Harrison 9880 


SALES 17 W. MARKET ST., INDIANAPOLIS 4, IND. ‘ 
OFFICES UNION TRUST BLDG., CINCINNATI 2, O. ¢ 1228 N. HADLEY ST., ST. LOUIS 6, MO. 
, 161 W. WISCONSIN AVE., MILWAUKEE 3, WIS. 





EATON PERMANENT MOLD 
GRAY IRON CASTINGS 
Fulfill Critical Requirements in a Long List 
of Distinguished Products 


For those critical applications where a 
erat Mie Se eae eee SS tae 
tial characteristic, Eaton Permanent Mold 
CTT Mam aT Stile Fea ae A Lath ATL 
kK /ATO NY advantages. High tensile strength, free- 
fe erie LoL cele Male ae ett cee te 
eo cum lai iM lal Ms] TILA ARCOM Cs 1 
a high, mirror-like finish recommend 
Serre M eeu mC mesial: Fee teas 
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applications. Free machinability makes 
for maximum production speed with a 
high percentage of perfect parts. 
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Vibration is a notorious offender in many 
machines and plants. It shakes floors and 
even entire buildings, disturbs the ac- 
curacy of measuring instruments and of 
precision machine tools, and injures em- 
ploye morale. Obviously, the first step in 
attacking the vibration problem is 
elimination at the source, which can be 
achieved through tightening loose parts, 
and careful balancing of rotating parts, 
but there are many machines containing 
reciprocating parts that cannot be bal- 
anced. For these, felt mountings serve 
admirably. Efficiency of 80% is not 
unusual where American Felt Company 
vibration felts are used for vibration 
isolation or shock dampening. 


PRINCIPLES 


When vibration reaches felt, it does work upon it, and much 
of the energy is converted or absorbed. Some of it appears as 
friction between the closely-interlaced fibres of the material, 
and some of it is taken up by working 
against the natural resilience of those 
fibres. In addition, felt permits the 
machine a moderate amount of motion 
relative to its support, so that the 
vibratory forces can be countered in 
part by the natural restoring forces 
within the machine. 

In designing applications of felt for 
vibration absorption or isolation, it is 
important to avoid conduction through 
bolts or other anchors between ma- 
chine and floor or foundation. 

In general, the greatest isolation 
effect is had by using small areas of 
special vibration isolation felt at 
recommended optimum loadings. 
Thicknesses usually are from 2” to 
142”. Felt mountings are available 
which can be loaded up to 100 pounds 
per square inch. 


APPLICATIONS 


To prevent sidewise movement or “walking,” there are five 
simple and effective designs. (1) Short studs may be used 
which protrude part way into the felt from top to bottom. 
(2) Felt washers may be used to isolate lag screws from the 
machine. (3) The felt may be glued with suitable adhesives, 
obtainable from American Felt Company, to both foundation 
and machine. (4) Retaining cups may be attached to both 
machine and foundation, the cups being shallow enough to 
prevent contact with each other. (5) American Felt Com- 
pany’s new Vibra-Mounts may be used. 


VIBRA-MOUNTS 


Vibra-Mounts consist of felt pads surfaced on one or both 
sides with Feltan, a rubber-like synthetic elastomer, having a 
high coefficient of friction, plus a positive vacuum gripping. 
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SounTrol, made by Jardin Associates, New 
York City, uses a Feltan-surfaced vibration 
felt to absorb business-machine vibration. 





Felt is used to isolate vibration on Crompton 
& Knowles automatic loom No. W-2 at New- 
burgh, N. Y. plant of S. Stroock & Co., Inc. 





A horizontal load equal to five times the 
vertical load is required to produce slip- 
page. In a great many applications the 
Vibra-Mount with Feltan surface has 
entirely displaced methods of application 
Nos. 1, 2, 3 and 4. It should be noted that 
Vibra-Mounts, and also method No. 3, 
greatly facilitate rearrangement of 
machines, no bolts being required. 


TECHNICAL DATA 


'Felt is an engineering material, stand- 
ardized in all its many types, and its 
applications are capable of mathematical 
analysis. Four different types of felt are 
employed for vibration isolation. Full 
information regarding them, plus com- 
plete technical data for the engineer and 
designer, will be found in American Felt Company Data Sheet 
No. 10, illustrated, with sample folder. Write on your letterhead, 


for your copy. 





Punch press mounted on felt. 


Felt 
y 









American. 
Com 


Engineering and Research Laboratories: Glenville, Conn. 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; 
Detroit, Mich. 


SALES OFFICES: New York, Boston, Philadelphia, Atlanta, 
Rochester, Chicago, Detroit, Cleveland, St. Lovis, Dallas 
San Francisco, Los Angeles, Portland, Seattle, Montreal 
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We: 
SOCKET HEAD CAP SCREWS 


tU. S. PAT. No. 126,409 


ONE QUICK GLANCE tells you the size of a P-K and thread pitch. That means time out to find out. 
Size-Marked Gear Grip Socket Head Cap Screw. 
No need to “mike” or gauge it ... no chance for 
error! New workers learn faster — can work 
faster. Servicing and repair work on your prod- LET THIS DOUBLE FEATURE — the Size-Mark and 
uct is made simpler and easier. Gear Grip — save you time and trouble. Only 

P-K offers both in Socket Head Cap Screws. Ask 
EVEN EXPERIENCED MEN need the Size-Mark, be- for samples. Parker-Kalon Corp., 200 Varick St. 
cause tests show that many guess wrong on size New York 14, N. Y. 


GEAR GRIP prevents slipping and fumbling, speeds 
assembly, especially when busy hands are oily. 


AVAILABLE FOR PROMPT DELIVERY 


Me eV RO) eee (ame etal 


SOLD ONLY THROUGH ACCREDITED. DISTRIBUTORS 


SELF-TAPPING SCREWS - HARDENED SCREWNAILS AND MASONRY NA.LS - SHUR-GRIP 
OTHER PARKER-KALON PRODUCTS FILE AND SOLDER IRON HANDLES - METAL PUNCHES - DAMPER REGULATORS AND ACCESSORIES 
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FITTING EACH NEED 


Defies Heat—Fibron 
#5373 tubing insu- 
lates the connections 
on this stator. Although 
the entire winding is 
varnished and baked, 
the plastic insulation 
remains flexible. 


Plastic Insulations 


FOR HIGH HEAT RESISTANCE . Fibron #5373 


For service at elevated temperatures — as high as 185°F.— your 
plastic insulation should be Fibron #5373. It was approved for 
certain applications at these temperatures by the Underwriters’ 
Laboratories. Its remarkable heat resistance makes it ideal for 
assembly operations where leads must be soldered — and it remains 
flexible after being dipped in varnish and baked. Dielectric strength, 
1000 V.P.M. Available as tape or tubing. 


FOR TRANSPARENCY .. . . . . Transflex 


With Transflex tubing, you get insulation protection while keep- 
ing a clear view of color and marker codes. Transparency also 
permits quick location of wire breaks. A tough tubing, Transflex 
is highly resistant to brittleness, remaining flexible at —58°F. 
Dielectric strength, 1000 V.P.M. 


FOR H-F INSULATION , . . . . . Polythene 


Because of its low loss electrical properties, Polythene is used 
where high frequencies are involved and low power factor is re- 
quired. It possesses dielectric strength of 1350 V.P.M., has the 
stability and inertness of paraffin, and is highly resistant to chemi- 
cal action. Available as tubing or tape. 


FOR STANDARD APPLICATIONS 
Irv-O-Lite XTE-30 


Many of your plastic insulation requirements can be 
met by Irv-O-Lite XTE-30. Unusually flexible and 
with high dielectric (1000 V.P.M.) and tensile 
strengths, this tubing has wide acceptance as wire 
and lug insulation, and as conduit. Irv-O-Lite XTE-30 
has excellent resistance to acids, alkalies, denatured 
alcohol, gasoline and other petroleum solvents. 


Visibility Excellent—In 
this aircraft electrical 
distribution box, Trans- 
flex insulates the lugs 
and protects the wire 
markers. 


Space Saver—The high 
dielectric strength of 
Irv-O-Lite XTE-30 
permits thin wall tub- 
ing in this television 
coil. Insulation with- 
stands soldering heat. 


ERVIN GTON winston 11, Now Jersey, U.S.A. 
Look to Irvington for Continued Leadershife in Insulation 


Acquaint us with your insulation problems. We 
will be glad to send you information and samples 
of Fibron Plastic Tubing and Tape particularly 
suited to your needs. 






MAY 1948 









AT LEFT —A TYPIGA’ 
NOTHELFER BUIL 
TRANSFORMER | 
3 Phase Plate Ré 


Transformer 240° 
at 121% KVA. Desi 
40° rise. 1%4% F 

Benefit from our more than 

quarter century experience 

in the manufacture and de- 


| sign of special transformers 


for electrical and electronic 
apparatus from 10 VA to 200 
KVA. 


| | A Nothelfer built transform- 


e From the drawing board to delivery of the com- | 
pleted product — U. S. Steel Wire Spring offers a | 
service that takes care of all your spring and small | 


parts requirements. Our skilled spring technicians 
make certain that the springs and small parts you 
order meet specifications exactly — delivery dates on 
time. We're ready to help you! Give us a call. 


No order too large or too small 


7eU.§. STEEL WIRE SPRING@ 


7800 FINNEY AVE. * Micuican 6318 
CLEVELAND 5, 0. 





er is your assurance of de- 


| pendable, trouble-free per- 


formance. Send us your 

requirements today — our 

engineers will give you 

prompt and efficient service. 
Custom building at 


cost comparable 
to “Standard” prices 


INDUSTRIAL TRANSFORMER 
with Internal wiring Com 
partment for BX or com 
duit from 4% to 15 K¥A 


Vy 


NOTHELFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 
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The proof of value 


is the Pedigree....... 


In boxes Too/ 





And more than that: For more than 75 years Union has | 
been the leader in paper packaging, producing specifi- 


proor oF Qua/ify 
PROOF OF SE/W/CE 
PROOF OF Four Price 


cation bags for hundreds of industries. 


The same skill in production, the same vast forest re- 





sources and mass production economies which have put 
Union at the top in paper packaging have also built a 
containerboard business which last year accounted for 
nearly 6% of America’s total tonnage of Kraft boxes. 


Today Union’s board is going into corrugated contain- 
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A box with a pedigree? Yes, you can trace a Union 100% 
Kraft corrugated container all the way back to Union's 
own forests. Every step in manufacture, from tree to 
finished box, is quality-controlled by one responsible 
management, operators of the largest Kraft pulp-to- 
container mill in the world. 


ONION Corrugiléd Caitainers 


UNION BAG & PAPER CORPORATION 
Principal Offices in WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: 


ers bearing, the pedigree mark of the famous Union 
shield. This emblem identifies an organization which, 
for three quarters of a century, has been fully conscious 
of its responsibilities to customers who must depend on 
the reliability of their container source for the continued 
operation of their own plants. 





SAVANNAH, GA. + CHICAGO, ILL. - TRENTON, N. J.» JAMESTOWN, N. C. (Highland Container Co., Inc.) 








CHACE BIMETAL’S 


MERCOID 
VISAFLAME 
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No. 15—The Visaflame Control, Mercoid Corp: 


The Visaflame Control, product of the 
Mercoid Corp., is an unusual applica- 
tion of Chace Thermostatic Bimetal. Con- 
trarily, this burner control is placed where it 
is actuated by the light of the oil burner 
flame—not the heat. Diagram shows light 
rays from the fire reflected and focused on 
the small bimetal actuating coil. The coil 
absorbs the light waves and they are con- 
verted into a form of heat energy. The 
bimetal coil then rotates, the movable elec- 
trode moves into the mercury pool and con- 
tact is closed. In the absence of light, the cir- 
cuit opens. Changes in heat surrounding the 
Visaflame do not affect its operation due 
to a separate compensating bimetal coil. 

The sensitivity and reliability of the Chace 
Thermostatic Bimetal used in this actuating 
element are a reflection of the thorough 
engineering and manufacturing methods of 
the W. M. Chace Co. 
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PP AMAL 
Thermostatic ale 


1608 BEARD AVE « DETROIT 9, MICH 


A New 
ELECTRIC 
IMMERSION 
HEATER 


for melting fats, 
greases, waxes and 
similar compounds 

i 
Suspended by the handle 
at the top, the Heater 


gradually sinks into the 
mass as it liquifies 


a 
At top is explosion-proof 


terminal box — or, if preferred, 
a standard knock-out box 


110-125 OR 230-240 VOLTS 
60 CYCLES AC 


Mode in any height, 

dic meter, power or 
shape of heating element, 
to fit the job to be done 
and the kind of material 
to be melted. 


VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements 
for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 


TIME SWITCHES + 
Sadie Mee lal: mle 
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Can Type 


WRITE “Jadag FOR CATALOG 


In SWITCHES, FLASHERS and RELAYS 
where dependable performance is 
ee 
DIAMOND SEAL for 
DIAMOND QUALITY. 


60 “STATE “STREET | ° . MANKATO, MINN, 
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MANY THINGS ARE BETTER BECAUSE OF PLASTICS 
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28 ACTUAL PLASTICS APPLICATIONS _™, 


ARE DESCRIBED IN DETAIL 


This Aico Portfolio of Plastics Applications will 
stimulate creative designing... perhaps solve 
that problem you've been pondering. 

Aico engineers... backed by more than 32 
years of molding experience using all molding 
methods and materials...have helped many 
manufacturers improve their product by the use 
of molded plastics. Their expert advice on mold 
design, molding methods and choice of material 
will make your product “one for the book”. 


Write for Your Portfolio Today 


It’s Packed With Facts Like These About the Use of Plastics 





Aico engineered this handle with an insulating layer of 
air between it and the body of the iron. This permitted 
use of economical phenolic material. Molding in a 
4-cavity semi-automatic top ram transfer mold... com- 
bined with preforming and electronic preheating... 
assures a fast molding cycle and thorough curing 
despite section thicknesses which vary from °4" to 1”. 


AICO 


INSULATOR CORPORATION © NEW FREEDOM, 


AMERICAN 
MAY 1948 








Two plastic materials are used in this heavy-duty 
electrical connector. Metal cap on each end contains 
the connecting elements molded into Amerine, an 
original Aico cold molding compound of great elec- 
trical and thermal insulating value. Body is black 
phenolic molded with internal radial walls which afford 
positive insulation between connector prongs. 


PRECISION 
MOLDING 


for over 32 years 
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a small rectifier has done its job! 


Remember the old days when you used 
to push your starter button, and hope? 
Or, maybe, you’re still doing it—if you 
haven’t heard about the small charger 
that helps keep batteries at their peak. 
But many a car owner is now enjoying 
new confidence in his car, simply by 
letting this handy rectifier revive the 
battery when the car is in the garage. 
This same rectifier, incidentally, has 
numerous other applications in recharg- 
ing 6-volt batteries. 

Designing this rectifier to do its job 
right—making it small enough to sell 
easily, large enough to function prop- 
erly—were both engineering problems 
that came within the scope of General 
Electric engineers. In fact, General 
Electric’s experience covers all phases of 


*TRADE-MARK REG.U.S.PAT.OFF 


rectification problems—from tiny recti- 
fiers, the size of an aspirin, to ten-ton 
rectifiers as big as your garage. 


Tell G. E. your problem of d-c supply 


When rectification problems come up 
—unusual problems, or even the routine 
problem of deciding which type of rec- 
tifier to use for a job—call on General 
Electric for an answer. Because General 
Electric makes all three—selenium, cop- 
per-oxide, and Tungar*—General Elec- 
tric engineers can give you an impartial 
solution. Because G-E engineers know 
rectifiers for every type of application, 
they can give you the kind of practical 
solution you want. For information, 
write to Section A-11-522, General Elec- 
tric Company, Bridgeport 2, Conn. 


Selenium 
Copper-oxide 
Tungar 


Rectifiers 
G.E. makes all three 


GENERAL @ ELECTRIC 
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Dust rides this Cooling Slipstream 
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DOWNTIME IS DESIGNED OUT... OF 
C-W SEALEDPOWER MOTORS 


THIS EXCLUSIVE DESIGN gives you years and years of 
cool, clean operation on the dirtiest jobs without time 
out to clean out dirt-and-dust-traps common to other 
totally enclosed motors. Even airborne lint that packs 
and clogs is no problem. It can be cleared from 
the air grille of the fan-cowl with a whisk of a 


brush, while the motor is running. 


CROCKER 





ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. 
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FRAME IS RUGGED CAST IRON to resist the effects of 
moisture and corrosive conditions like those in textile 


finishing and chemical plants. There is no steel to rust. 


AVAILABLE IN NEW RATINGS. . .3 to 40 hp at 1800 
rpm. Write for Bulletin SL-300-2 giving full details 
of this unique Crocker-Wheeler Sealedpower Motor. 
Also, get complete descriptive data on the 
general C-W line of AC and DC motors and 


generators, and flexible couplings. 


WHEELER 


A Division of The Joshua Hendy Corporation 
Branch Offices: Boston, Chicago, Cincinnati, Cleveland, Los Angeles, New York, Philadelphia 


San Francisco, Pittsburgh, Washington, D.C. — Representatives in principal cities. 


QUALITY MOTORS AND GENERATORS SINCE 1888 






DIE CUT PARTS 


FOR EXPERIMENTAL 
and MODEL WORK 


announces a 


New Motor Starting Relay 


POT hee mie 


Our Specialty: Small irregular shaped parts stamped, 


formed, pierced, extruded or tapped to your specifi- 
cations using our new method of Semi-Permanent 
Dies in conjunction with our Quick-Process Tem- 
porary Dies. 


e STAMPING 


For detailed informa- 


tion, send for litera- COMPANY 


ture. For firm quo- 


tations and delivery Short Run Stampings 


Shown at right, the ee 3292 East 80th S 
, ‘ F ~ 2 - i i je t 
see Leach 7.A8a¥ ~~“ “ your prints. as treet 


Cleveland 4, Ohio 


1SOD MOT + AGI3IdS - MIN 


Motor Starting Relay. 
Above photo illus- 
trates how the 7-MSV Se eeesteeee ete eesetaseeeese eee eeee eeeeere 


is used by a leading . Ht . 2 
manufacturer of small - a 
electrical motors. gs te 
The new Leach Relay No. 7-MSV, is designed for use i 


as a motor starting switch, and for other applications 

requiring a fast break. Snap action is provided by a 

special snap switch, equipped with heavy % inch silver 

contact. Contacts are normally closed; when this relay 

“pulls in” the snap switch breaks contact, thereby 

opening the circuit to the starting winding. The con- 

tacts remain open as long as the motor maintains a 

rated speed, but, if slowed by a heavy load or other 

conditions, the contacts will close, bringing in the 

capacitor and starting winding, keeping them in until : Z 
the motor is again up to speed. % nies tte psn 


Switch 
Here are the advantages this new relay offers you: § ~ ae 
snap action, small size, low unit cost, low assembly 
cost, longer action life, greater loads handled by con- A 
tacts, inductive loads more effectively handled and it Mercury switches bearing the registered 
can be mounted in any position. ; trade mark name of ‘‘Mercoid"’ are not sub- 


ject to open arcing, oxidation, corrosion, 
pitting or sticking of the contacting surfaces. 


FOR BETTER CONTROL THROUGH BETTER RELAYS Look To Leach There are numerous applications where these 


switches have a definite advantage over the 
open contact type switches. 


Mercoid switches are available to the trade 
, ‘ in various designs, sizes and capacities. 
Our engineers gladly offer their assistance 


FF 3 A & H R 2 t+ A “"¢ © O : in the adaptation of our switches to your 


switch problems. 


. Further information sent upon request. 
5915 AVALON BOULEVARD, * LOS ANGELES, 3 CALIF. 


* 
ELECTRICAL MANUFACTURING 











emit tee ad 





You get faster deliveries... easier 
communications . . . lower freight 
bills when Colgate is your supplier. 
For the Colgate plants are less than 
an hour from New York City — 
quickly reached by road or rail. 


When putting a new product into 
production—or expanding present 
output—you can count on fast tool- 
ing up and quick deliveries when 
the job is handled by Colgate. 
Whether your requirements are for 
a single part, major subassemblies 
or complete products, you will find 
Colgate engineers at your service. 


Take G Tifa through the Colgate plants. This illustrated brochure gives detailed 


technical data on the equipment at hand to fabricate the modern 
metals. It also explains the complete, print-to-package service available at Colgate. 





RIGHT HERE 


——— 


elem ayes 


You are days and dollars closer 
to your Eastern markets when you 
make Colgate your Eastern manu- 
facturing headquarters. For at Col- 
gate you will find complete, in- 
tegrated facilities for fabricating 
products executed in sheet metal. 


The savings, both of time and 
money, in eliminating transcon- 
tinental hauls are obvious. Further, 
if you are considering export, note 
that Colgate is less than an hour 
from the Port of New York—over 
night from the Port of Boston. Com- 
plete facilities for assembling, in- 
specting, packaging and packing 
for export are at hand. 
















eae | Space-saving is one of many ad- 
y, (PRODUCT OF NATIONAL RESEARCH] ¢ I wares n ic ing Ped Ci 
‘orms are of quality paper-bas< 

Z ; SOMTICIME Cisco, tishisteoweny ad 
unti u 1 - X 

: cavemen Sie oan heihlant st 

Coil Forms mium plated ; terminals, _ silve: 

plated; mounting hardware supplied 

; FIT INTO LSM — Extreme small size; onl) 

\ : 27/32” high when mounted; coi! 

) Li Places form, 4%’ diameter; mounts i: 


single #18 hole; mounting bushing 


| H 
Zz Vi Ul has 8-32 pore ‘ 
Pe LS3 — Moderate small size; 1%’ 
AT tee oo f be high when mounted; coil form, 34" 
A RC R at t oer: S| @ 3 a diameter; mounts in single % hole; 
mounting has 4-28 thread. 
fr ~ LSM and LS3 Coil Forms are 
g oa available unwound or in any of five 
\ an standard windings — 1, 5, 10, 30 
g and 60 megacycles — or wound to 
i specifications. (Standard slug is 
high-frequency type.) Let us talk 
INT 3 over your requirements. 
ION Write for gacm 
bli + S LSM and LS3. Custom oe Handard 


STABILITT gaa The Guaranteed 
Components 


Neotel as Double-End Terminal 
Lugs Tete Tae} 


CAMBRIDGE THERMIONIC CORPORATION 299 Concord Averve, 


National Switch Insulation is 
a highly efficient “sandwich” 
material which consists of a 
Phenolite core—for dimen- 
sional stability even under 
humid conditions — perma- 
nently bonded and molded 


with Peerless Insulation (Fish E xX T R U D E D 


Paper) surfaces, to provide 
high arc (tracking) resistance. Cc A R B an N 


This product is used ef- 


In producing some industrial carbons, ex- 
fectively to insulate electrical trusion permits worth-while manufactur- 
ing economies. But whether your needs 
call for carbon to be extruded, molded, 
high dimensional stability and cut or machined —and regardless of the 


switches and equipment where 


‘ helt type or grade required—we believe you'll 
arc resistance are required in find BBB Engineering Service helpful. 
proximity to current-carrying 
BBB offers a comprehensive line of stand 
components. ard carbon products plus the basic manu- 
. . facturing facilities to produce special car- 
For full details call or write . . os 
bons to meet your exact requirement: 


Your inquiries are invited. 


BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero Iii. 
ELECTRICAL MANUFACTURING 





Precision grinding of Kopp Glass parts 
OPP GLASS parts fit snugly, transmit colors 
clearly, control distribution of light accurately, 
resist abrasion, shock or thermal shock—and otherwise 
fulfill your requirements— because Kopp fakes pains in 


the design, manufacture and inspecting of all products. 


If you want highest quality glass parts for indicator 
lights, beam control, sight glasses, mechanism cases, 
or other service—specify KOPP! 


a con 


GLASS 


Representative Kopp Indicator Glasses 


MAY 1948 





7) Aa a a 


A= Head Diameter 
B = Head Thickness 
D = Shank Diameter 
L = Shank Length 
R = Radius of Face 


Rivets cost less than other forms 
of electrical contacts, and they 
are easier to assemble. 


In certain applications—such as small and medium 
sized apparatus using low or moderate current—the 
most economical and most convenient form of con- 
tact to use is the solid contact rivet. Orders for large 
or small quantities of contact rivets of standard or 
special sizes and shapes are promptly handled. We 
also supply complete assemblies of contact rivets 
attached to springs or other supports; either supply- 
ing the supports or, when desired, using supports 
furnished by the customer. 


Available in all ductile contact materials 


Gibson solid contact rivets can be made from any 
electrical contact material which is capable of being 
cold formed. These include Gibsiloy A3 silver-nickel 
and Gibsiloy W2 silver-tungsten materials which 
combine low and constant contact resistance, high 
electrical and thermal conductivity, hardness, re- ‘ . 
sistance to deformation and wear, and resistance to for all your sheet metal fabricating 
sticking. It is noteworthy that both materials have 

greater current carrying capacity and greater current 
interrupting capacity than fine silver. 





First, this demands complete, modern facilities— 
engineering, mechanical equipment, craftsmanship. 
Gibson solid contact rivets are also made from fine Good intentions alone are not enough. That's why 

silver and coin silver, as well as from silver alloys Ce : : 
for special applications. Our engineers will gladly | R&T leadership in all these essentials is your best 
Sapa: ne mine eelenly mammal far a given possible assurance of satisfaction—a service which 
readily adapts itself to your varied, sheet metal fab- 
ricating needs, and always holds 

For quotation on your requirements, please submit di- 


mensions of contact (as shown in illustration above), to your strictest specifications. 
material to be used, and quantity desired. Write for 


reprint of standard A.S.T.M. dimensions for contact rivets. | mamuractunees 


Special Steel Equipment a | E 
Meto! Coses—Cobinets 


ewe FIESTER & THESMACHER 


ide vee aed oA head by Sheet Metol 
3 wilding Products co MPANY 
Gigson Evectric COMPANY Venmanon, Ceres ae 


8349 Frankstown Ave., Pittsburgh 21, Pa. AIR CONDITIONING CLEVELAND, OHIO 
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DC-100 (cork and rubber) 
DO-186 (straight Neoprene) 


Per cent compression 






200 


COMPARISON OF DC-100 AND STRAIGHT NEOPRENE UNDER LOAD 


Load in pounds per square inch 


Confined in channel 





300 400 


HOW TO USE ARMSTRONG’S DC-100 


7. When confined on four sides or two 


2.To reduce bolting pressure 


3,To seal rough-machined parts 


Armstrong's DC-100 is a medium 
density Neoprene-and-cork gasket ma- 
terial. Between flanges, it can be re- 
duced in volume approximately 30% 
with virtually no side flow. Because 
this true compressibility frees the de- 
signer from certain restrictions in- 
herent im non-compressible materials, 
DC-100 offers a varied range of uses. 


1. DC-100 can be used either con- 
fined on four sides in a channel or 
held on two sides between flat flanges. 
Totally confined, it needs no allow- 
ance for flow since it compresses to 
permit positive flange location. Be- 
tween flanges, it seals without ob- 
jectionable extrusion. As shown in 
the chart given above, DC-100 under 
pressure reacts practically the same 
whether partially or wholly confined. 


2. Because its cork content gives 
DC-100 high surface friction, gaskets 
of this material will not skid on 
smooth or greasy flanges. Conse- 
quently, DC-100 seals normal flange 
surfaces at bolt pressures lower than 
straight rubber compounds of the 
same durometer hardness. Thus DC- 





100 permits use of thinner flange 
sections. In existing joints, it can re- 
duce strain on flanges or other parts. 


3. Controlled compressibility en- 
ables DC-100 to accommodate wider 
manufacturing tolerances. Flange sur- 
faces need not be highly finished 
because DC-100 fills in minor irregu- 
larities. Bolting pressures may vary 
within wide limits, and less care need 
be taken to keep flanges parallel. 

DC-100 has good aging qualities. 
Used for any of the services men- 
tioned above, it maintains good “kick- 
back” pressure. High surface friction 
insures good blowout resistance. It 
will seal after repeated making and 
breaking of a joint. Fluids resistance 
compares with that of straight Neo- 
prene compounds. 

While DC-100 will handle a wide 
range of sealing problems, it may not 
be the most suitable material for a 
given application. A whole range of 
Armstrong’s cork-and-rubber composi- 
tions is made, each with the same 
basic characteristics but modified to 
meet the requirements of various types 


ihe 
WANT 


ail 


Figures 1 and 2 show a section 
of a meter flange as orig- 
inally sealed wi a paper 
gasket. Since the flange posi- 
tions internal parts, any vari- 
ation in gasket thickness 
tends to cause misalignment 
of gears. Bolt pressures nat- 
urally are high and seepage 
occurs under pressure. Figure 
3 shows joint redesigned. 
DC-100 in a narrow groove 
provides a tight, rigid, metal- 
to-metal joint. Here DC-100 
seals with a flange pressure 
of only 300 psi. ere is no 
flow, no tolerance difficulty. 


of applications. We recommend, 
therefore, that you discuss your needs 
with an Armstrong representative. 
He will suggest solutions to your par- 
ticular problem and supply 
test samples of any of the 
Armstrong gasket and seal- 
ing materials listed below. 






























SEND FOR FREE BOOKLET. 
Get new, 20-page “Armstrong’s 
Gasket and Sealing Materials.” It 
includes specification data on more 
than 40 of Armstrong’s resilient seal- 
ing materials and also helpful hints 
on their proper application. Write 
to Armstrong Cork Co., Gaskets 


\ 
“ ‘| and Packings Department, 9505 
oh Arch Street, Lancaster, Pennsylvania. 


ARMSTRONG’'S 
GASKETS - SEALS - PACKINGS 


Cork Compositions e tee EP oul ia i) | Tae et tr 
Synthetic Rubber Compounds J Te et) Tae ltrs 
Fiber Sheet Packings e 


Rag Felt Papers . Natural Cork 


Approximately 
full size 


EFFECTIVE APRIL 19, 1948 PRICES 
REDUCED FIVE PERCENT 


Desicn engineers already have utilized the 
SB-1 for over 10,000 control combinations on cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean 
longer life and low initial cost. There’s a standard 
SB-1 for most jobs. If a standard can’t satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 


A variety of attractive switch handles, and 
se 1 water-tight, dust-tight, oil-immersed, fabricated- 
Leal metal, or explosion-proof housings are available to 
* it’s the.... CONTROL fit your particular installation problems. 
Your nearest G-E sales representative will be 
AND glad to assist you in the selection of an SB-1. Also, 
ask him for a copy of GEA-4746 which gives ad- 
TRANSFER ditional information about the SB-1, or write to 


Apparatus Department, Section B856-6, General 
SWITCH Electric Company, Schenectady 5, New York. 


GENERAL @ ELECTRIC 
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Here Are 9 Repeat-Sales Specialists 


... they work for you every time a switch 
eae ae 


———.- 


4 


| 
| 


(1) Rockbestos A.V.C. Switchboard Wire. (2) Thermostat Control Wire. (3) Duplex Heat Resisting Flexible 
Cord. (4) Flexible Apparatus Cable. (5) Rockbestos Firewall Hookup Wire. (6) All-Asbestos Magnet Wire. 
(7) All-Asbestos Lead Wire. (8) Rockbestos A.V.C. Motor Lead Cable. (9) A.V.C. Multi-Conductor Control Cable. 


These nine Rockbestos wires, cords and cables For whatever you make, from cookers to cranes 
are a few of our 125 “specialists.” They do three —remember there’s a permanently insulated 
big jobs: Rockbestos wire, cable or cord that will help your 

Permanent insulation is the big wiring-plus product do a better job for your customer and 
Rockbestos gives to your products. Dependability for you. For recommendations or engineering 
is the big plus Rockbestos gives to your customers. assistance, write to the nearest district office. 
ee Ee OS WRITE TODAY—for your copy of the new 


No. 10-F Catalog, sectioned for easy reference to 
Impregnated asbestos insulation means wires, permanently insulated Apparatus Wires & Cables; 


cords and cables that operate continuously at high Lighting Wires, Power and Control Cables; 


é oe Switchboard, Appliance, Fixture, Electronic, Air- 
rated temperatures without failure. Rockbestos craft and Magnet Wires. 


insulation won’t dry out, become brittle, crack or 


flow ... won’t rot or swell from exposure to oil, ROCKBESTOS PRODUCTS CORPORATION 
grease and fumes .. . will provide longer life and 847 NICOLL STREET, NEW HAVEN 4, CONN. 
greater current carrying capacity through high NEW YORK BUFFALO CLEVELAND DETROIT 
heat’ redistanve. CHICAGO PITTSBURGH ST. LOUIS 

oy een LOS ANGELES OAKLAND, CAL. 


i O C K b t S T O S ok The Wire with Permanent Insulation 
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We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types. 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may be specified to suit special requirements. They - 4 
are designed for attachment by riveting, staking, braz- 
ing, welding, etc. 


LIGHT ASSEMBLIES We are always glad to under- | 
take light assemblies and sub-assemblies for .the elec- 


trical, electronic, radio, refrigeration, heating and — 
other industries and to make small instruments and _ 
instrumental parts to your specifications. Send for — 
our complete catalogue. : 


BAKER & CO., INC. 


113. Astor St., Newark 5, N. J. 
= SAN. Eek RANCISCE : CHICAGO 


GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
& universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
- engineering skill plus the finest craftsmen have 
- made ESCO the trade mark that signifies com- 
Pulp Products Department plete satisfaction in specially-designed electri- 


cal equipment. 


TSS TL Mee eee Ok ELECTRIC SPECIALTY ve 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. III 


: [212 SOUTH STREET, STAMFORD. CONN.. 
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what the 


WELL-DRESSED WIRE will wear! 


Tl 9 . . . 
'nere’s a new look for wiring, too . . . jackets 
made from Marvinol,® the better vinyl resin. 
Look at these advantages Marvinol offers! 


MORE STABILITY! 


Marvinol offers superior stability in processing and in end 
products. High molecular weight gives extra toughness 

.. yet it is easy to extrude, injection mold or formulate 
by other processes. Wire covering made from Marvinol 
has greater resistance to heat and light, greater low 
temperature flexibility, may be brilliantly or deli- 
cately colored. 


MORE UNIFORMITY! 


Now available in production quantities, 


= _ “4 ence en 
Marvinol resins are a development of Martin 


research and Martin’s quarter-century of 
fd 





plastics experience. They’re being pro- 
duced in the world’s most modern chemical 

plant to assure you of unexcelled uniformity. 

The Glenn L. Martin Company, maker of 
Marvinol, does not compound or fabricate in 

the plastics field. If you make, coat, buy or use 
wire, our expert sales engineers and fully 
equipped customer service laboratory offer full 
technical cooperation. Write: Chemicals Division, 
The Glenn L. Martin Company, Baltimore 3, Md. 


7. © 


RESINS, PLASTICIZERS AND STABILIZERS, PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY - AN INTERNATIONAL INSTITUTION 
“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN" 
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IF IT ISN’T WIDE ENOUGH, IT ISN’T GOOD ENOUGH 


To Meet Today's Problems 


NORMA-HOFFMANN “CARTRIDGE” BEARING 
GIVES YOU 


] LONGER LIFE. A 100% greater grease capacity than 
conventional width sealed bearings. This means longer 
grease life .. . longer periods between relubrication — 
because a large volume of grease does not oxidize or 
dry out as readily as a thin film of grease. 

GREATER CONTACT AREA. 43% to 85% greater con- 
tact area between shaft and bearing bore and between 
housing and bearing O. D., as compared to conven- 
tional width bearing. This eliminates need for lock- 
nuts and results in greater shaft strength as it is 
unnecessary to cut locknut threads. Slippage and 
peening are also prevented. 

FULL LOAD CARRYING CA- 

PACITY. Unlike many other sealed 

bearings, ful] size balls are used; 

hence, there is no reduction in 

load carrying capacity. 

Also available under license 

fromthe Marlin Rockwell Corp., 


Jamestown, N. Y. 


NORMA. 
eta 


ia America’s No. 1 Sealed Bearing 


Norma-Hoffmann Bearings Corporation 
Stamford, Connecticut 


Pe Re FFICES 
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Distributed by 
INSULATION MANUFACTURERS CORPORATION INSULATION AND WIRES INCORPORATED 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 








PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features 


=> « THE MULTI-VUE CAP 

@ © BUILT-IN RESISTOR 

© 110 or 220 VOLTS 

© EXTREME RUGGEDNESS 
© VERY LOW CURRENT 


Write for descriptive booklet 


Wea RANMA 


mee UMC fF 
, a 


The DIAL LIGHT CO. of AMERICA 
Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 





Comear offers 
transformer needs. 
throughout. Hig 
irie ' 
pie” ao t recommendations 
tion. Write - -- 


COMAR ELECTRIC CO. 


2701 Belmont Avenue - 


Lo ‘ 
neers will subm! 


itt lef PM elt 


NEW 
OUTSTANDING 
DEVELOPMENTS IN 
FRACTIONAL H. P. 
MOTORS 


DUAL-SPEED HYSTERESIS 
TYPE SYNCHRONOUS MOTOR 


Rated for 115 v. and 220 v., a.c., 
from 1/50 to 1/150 H.P., depend. 
ing on speed and frame size; base 
or face mounted. 


REVERSIBLE WHILE RUN. 
NING! 


CHANGES SPEED WHILE 
RUNNING! 


Simple SPDT switch instantly 
reverses motor while running, at 
either speed. Speed control by 
DPDT switch... for 900 and 
1800 rpm (also will be for 600 
and 1200, 1800 and 3600, and 
combinations as 900 and 3600 
rpm). Combine for tow speed for- 
ward, high speed reverse, and vice 
versa. Absolutely constant torque 
thruout rotor revolution, eliminat- 
ing ‘‘wows’’. i-phase and 2-phase 
MODEL GH in either frame, and also 3-phase 
FRAME SIZE in ‘G’ frame, Single-speed units 
4%” & 5%” available at higher H.P. ratings. 


MODEL ALH)_ 
FRAME SIZE 
3%” x 4-5/16” 


DUAL-VALUE CAPACITOR 


TYPE SYNCHRONOUS MOTOR 


MODEL GS295 
FRAME SIZE 
436” x 5%” 


in our opinion 
Model GS295 de- 
livers more power 
for its size and “f 
weigh han any 
other motor of this 
type 


EFFICIENCY 53% AT FULL LOAD 


Rated at 1/12 HP at 1800 rpm, 110 v. and 220 v., a.c., 
with high starting torque exceeding full load. Shows only 
40° temperature rise up to full load and is, therefore, 
rated for continuous service. INSTANTLY REVERSIBLE 
WHILE RUNNING; extremely quiet in operation and 
highly economical in use. 


ELECTRIC INDICATOR CO. 


PARKER AVENUE STAMFORD, CONNECTICU! 


ELECTRICAL MANUFACTURING 
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Triplett can supply on 


short notice and with 
your own name electrical 
meters in 14", 2", 3", 4", 
5", 6" and 7" sizes in 
round, rectangular, square 
and fan shapes; wide 
flange, narrow flange, 
flush projection and port- 
able. Molded and metal 
cases. Rear illumination, 
special dials and other 
features available on most 
models. 





-J-With your own name and trademark 


on TRIPLETT-MADE METERS 


And it can be done with the greatest of ease in 
Triplett’s self-contained electrical Instrument factory. 
Here are designers and etching and printing equip- 
ment. Your name and your trademark can be easily and 
economically reproduced. 

And you will be surprised that this can be done at little or no 
additional cost depending on whether the quantity run at any 
one time permits marginal use of equipment. 

A half century of instrument know how is built into these fine 
electrical meters. No matter how specialized your require- 
ment may seem the chances are that Triplett has already 
engineered and tooled up for a design so nearly akin 
thata few inexpensive changes or additions will suffice. 

From screw machine parts to plastic moldings, 
from moving elements to dial faces, all are fabri- 
cated in Triplett’s modern air-conditioned fac- a 
tory...equipped with special humidity and 
dust controls in assembly rooms. This 
self-contained factory means one over 
all profit mark up with better quality 
control and consequent savings 
to you. 


yeviston TESTERS Compy 
4% ” 


zn De 
¥ 


wt 


Why not write now for complete information on meters with your own name. Be sure your 


files are up-to-date with current Triplett Catalog and descriptive literature. 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY » BLUFFTON, OHIO, U.S.A. 


In Canada: Triplett Instruments of Canada, Georgetown, Ontario 


SEE US AT RADIO PARTS SHOW © BOOTH #7 © HOTEL STEVENS MAY 11-14 
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PRODUCTION 


Ford Uses Silicone Grease of 


in Bearings at 700° F. , 
GREY IRON GASTINGS 


L 
es 


ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


aL 
9 
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7200 Trolley Bear- THE WHELAND eu TV bY 


ings lubricated FOUNDRY DIVISION 
with DC 41 Sili- 
cone Grease with- 


stand 700° F. in ) MAIN OLE! i — 
Sia items Gee www FICE AND MANUFACTURING PLAN 


Conveyor Systems. CHATTANOOGA 2, TENNESSEE 


PHOTO COURTESY FORD MOTOR COMPANY 


The cost of designing around the thermal limi- 
tations of organic greases is often prohibitive. 
In such cases, frequent relubrication, high 
maintenance costs, and production stoppages 
were inevitable until Dow Corning introduced 
a line of semi-inorganic silicone greases service- 
able at temperatures far above the limits of 
organic greases. 


The economy of this new solution to high tem- 
perature lubrication problems is demonstrated 
in the core oven conveyor systems operated 
by the Ford Motor Company. These core ovens 
operate 16 hours a day, 5 days a week, at a 
peak heat of 700° F. The 7200 trolley bear- 
ings are exposed to such temperatures for 2'/2 
hours out of every 4 hours. Even with automatic 
oiling, the bearings froze, wheels were fiat- 
tened, and production was interrupted. 


After careful testing, Ford's Chemical Engi- 
neering Department recommended DC 41 
Silicone Grease. Lubricated with this heat- 
stable silicone grease, the conveyor systems 
require considerably less power to operate. 
They start easily and run continuously. Replace- 
ment and maintenance costs are greatly 
reduced and the bearings exposed to 700° F. 
are relubricated only once a week. 


ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 


UL 


If you have a high temperature or permanent 
lubrication problem, write for Dow Corning 
Silicone Grease data sheet No. L 7-2. or call 
our nearest branch office. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
New York * Chicago + Cleveland + Los Angeles | produced to your blue prints 


Dallas « Atlanta 
and 


In Canada: Fiberglas Canada, Lid., Toronto 
specifications & va fb bs 


PURGELALN (7 


2725 Cory Ave., AKRON 14, OHIO 
ELECTRICAL MANUFACTURING 





Application of a 5 gal. Sta- 

Warm 900 CNV to seal ends 

of electrolytic capacitators 

produced by P. R. Mallory & 
Co., Indianapolis. 


4 qt. CN fixed thermostat pot 

dispenses thermal chemical 

compound into wooden brush 

handles before inserting wire 

brush frames, at Kellogg 
Brush Mfg. Co. 


wre 
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at HIGH PRODUCTION speeds 
with StaWarm 


For melting and dispensing solder, 


wax, potting compound and similar 
materials, Sta-Warm offers a varied 
line of compound melters and dis- 
pensers. Capacities of all types range 
from the 1 pint hand held dropper to 


large 25 gal. heavy production units. 


Single or double needle valve ori- 
fices that are hand or foot operated 
assure drop-at-a-time or small stream 


dispensing as required. Motor driven 


aaa eee 


agitators of several types keep com- 
pounds mixed if settling of inert in- 
gredients is a problem. Fixed or vari- 
able thermostats provide variety of 
heat controls. Other special features 
help tailor a Sta-Warm compound 


melter or dispenser to your job. 


Why not inquire today for catalogs 
and complete literature on the types 
of heaters, melters, dispensers or con- 


veyors you need? 


565 N. CHESTNUT ST. 
oe ee ee 


— — 





Do You Know... 


Janette Builds BOTH Motorized 
and Motorless Speed Reducers. 


32 styles and types of motorized and 90 
motorless machines are available with 
foot or flange bases. 


Janette built motors are designed spe- 
cially for driving Speed Reducers. 


Various types of motor enclosures, mod- 
ifications, voltages, phases and speeds 
can be furnished. 


All Motors and Reducers are Built 
to ONE Standard of Quality. 


For High Efficiency 
BAKING and 
DRYING 


Install... 


NALCO 


INFRA-RED 
DRITHERM 


ey Engineered Especially 
for Production Use 


Nalco Infra-Red Dritherm Lamps are 

instantly responsive, with no warm-up 
period — long lasting carbon filament, and re- 
inforced, sealed base. Step up your production — 
add more Nalco Infra-Red Dritherm Lamps to 
your drying process — flexible arrangements in 
banks, strips or portable groups. Practical — 
economical, because of low initial and replacement 
costs. 


Write for bulletin 
“DRYING 
PROBLEMS 

MADE EASY” 


Silvered inside, 
self - reflecting 
type, — or clear 
glass type for use 
with reflectors. 


NORTH AMERICAN 
Electric Lamp Ca 


1082 Tyler Street St. Louis 6, Mo. 


FOR PERSONALIZED ATTENTION 
_ TO YOUR 
RESISTANCE WIRE PROBLEMS 


CONSULT JELLIFF 


When confronted with any resistance problem, 
take advantage of the diversified experiences of 
Jelliff in selecting the proper alloys for your 
specific applications. 


,» For recommendations, literature, prices and de- 
B livery of Jelliff Quality Alloys get in touch with 
our nearest sales representative or communicate 
direct with Southport, Connecticut, Write ot 

<2". phone for Prompt Action. 


 P VELLIFE SALES REPRESENTATIVES 


‘ON, MASS. Phone: UBERTY 1277 
White Sales Co., Room 502, 10 High St. 


CHICAGO, fil. Phone: STATE 5292 
William Maxwell Co., 107 N. Wacker Drive 


CLEVELAND, OHIO Phone: MAIN 8585 
A. J. Loeb Sales Co., 1836 Euclid Ave. So. 


(OS ANGELES, CALIF. Phone: TRINITY 7353 
Perlmuth-Colman Associates, 942 Maple Av. 


, MINN. Phone: GENEVA 3373 
Volco Compeny, 622 McKnight Building 


NEW YORK, N.Y. Phone: CALEDONIA 5-1776 
R. B. Dana Company, 101 Park Ave. 


PHILA. PA. Phone: KINGSLEY 5-1205 
S. K. MacDonald, 1531 Spruce St. 


PITTSBURGH, PA. Phone: CEDAR 3000 
Wa. M. Orr Co., 1228 Brighton Rd. 

ROCHESTER, N.Y. Phone: MONROE 5397 
J. R. Hanna, P. O. Box 93, Brighton Station 


¢ 
SEATTLE, WASH. Phone: SE-0193 
Perlmuth-Colman Associates, 704 Third Av. 


HULL, QUE., CANADA 
Mica Co. of Canada, Led., P. O. Box 189 


DIPPING BASKETS 
LEKTROMESH 
Pleo wei) 4 


STUUR Sit a 


ee | te 
WIRE CLOTH 
Sats tee etl 
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“Ny! 


How do 
BELLOWS 
ASSEMBLIES 

like these 
fit into your 
planning? 












Some typical bellows assemblies for 
temperature and pressure control. 
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Bellows assemblies for refrigeration 


and air conditioning. assembly for vacuum systems. 
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i 
\” packless valve and its bellows 


The easiest, most economical way to 

find out whether bellows assemblies can 
improve your products, too, is to turn 
your problem over to our engineering 
department before your plans are too far 
advanced. Each of the bellows assemblies 
illustrated above was designed by us to 
fit specific requirements. Your sketches 
and specifications will be similarly 
analyzed in confidence...anda 

recommendation sent to you promptly. 

CLIFFORD MANUFACTURING COMPANY, 

568 E. First Street, Boston 27, Mass. 

Offices in Detroit, Chicago and 

Los Angeles. First with the Facts on 
Hydraulically-Formed Bellows. 


4x, HYDRAULICALLY-FORMED BELLOWS 
CIF r ()R } Se ALL-ALUMINUM OIL COOLERS 
= | Pace | Mea =a > 
= Ce es. | oe <—” A in 
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Bellows seal assembly for protecting 
rotating shafts against leakage. 
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The TYPE E potentiometer is rated at 
watts. Widely used in precision instruments, 


resistance bridges and other circuits requir- 


ing accurate settings. Diameter 2%''. 


Plenty! All Mallory wire-wound controls are designed for maximum 
heat dissipation. In addition, the M and E types are metal-enclosed 
to provide electrostatic shielding. 


Then, too, they're tapered with extreme accuracy (linear taper 
tolerance is within 3%). Wire size is carefully controlled, too, to pro- 
vide smooth, noiseless operation between tapers. What’s more, control 
dimens ions are strictly streamlined. 1 hey re kept as compact as bit tb alesis al enna 
possible, resistance value and wattage dissipation considered. have a normal rating of 4 watts, are 


insulated for 1,000 volt DC break- 
Finally, they have numerous individual features—a feature of the down to ground, and are also avuil- 


M and C type controls, for example, being a unique spring wedge able in a complete line of T and L 
de a ; é Pad Attenuators. Diameter 1%''. 

that maintains constant pressure between silver-plated terminals 

and silver contacts. 


What it all adds up to is more for your money—good engineering 
coupled with rugged construction that are the natural concomitants 
of Mallory leadership. See your Mallory distributor, or consult us, 
while your designs are still in the blue print stage. 


YOU EXPECT MORE AND GET MORE FROM MALLORY 


TYPE C control is the smalles 


PR. MALLORY &CO.Inc watt wire-wound variable resist 
made, Ideal for meter compen- 
sators, miniature motor control 
M A L L O RY R E 4 } S T Oo R S and light dimmers. Diameter 1'«"'. 
(FIXED AND VARIABLE) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Here’s an opportunity to learn how 


other electrical manufacturers solve 
metal selection problems—problems you 
yourself may have to solve. 

This brand-new, illustrated collection 
of ideas shows you in detail how INco 
Nickel Alloys resist high temperatures, 
corrosion, fatigue, abrasion—how their 
special properties are useful in scores 
of applications. 

Case histories, drawn from dozens of 
different fields, show how Inco Nickel 
\lloys help improve the performance, 
cut the production costs, and extend the 
service life of many types of products 
and equipment. 


You will see where their special and 


MONEL* 


THIS FREE BOOKLET 
BELONGS IN YOUR FILES! 
MAIL THE COUPON mam> 
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for metal pre 
in electricaks 


unusual properties have made possible 
successful products in the appliance 
field, the electronics industry, in special 
developments, and in general electrical 
manufacturing. 

Remember...this booklet brings you 
practical ideas—ideas tried and proved 
by other manufacturers. Just one may 
help you solve a difficult technical prob- 
lem and repay your reading time a 
thousand-fold. 


Send for your copy today. Just clip 


EMBLEM ~ OF SERVICE 


and mail the attached coupon. 
This FREE booklet belongs in your 
files! Mail the coupon. 


Reg. U.S. Pat. Off 


THE INTERNATIONAL NICKEL CO., 
67 Wall Street, New York 5, N. Y. 


INC. 





: a 
i B. B. Winter t 
gy The International Nickel Company, Inc. i 
§ 67 Wall Street, New York 5, N. Y. i 
. Please send me your new booklet, “66 Practical 5 
Ideas for Metal Problems in Electrical Products. ‘ 
a i 
e » 
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there are three! 
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Sizes 1, 2 and 3 of Ward Leonard's new 
Solenoid Contactors are now available 


The advantages of Ward Leonard’s re- 
cently introduced A-C Solenoid contactor 
can now be obtained in 2 and 3 pole 
combinations rated up to 100 amperes. 


All these sizes provide “Result-Engi- 
neered”’ features which you can’t afford 
to overlook. Let us point them out to 
you... Write for our Bulletins 4451, 
4452, 4453 and be convinced. Ward 
Leonard Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


GER 
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RESISTORS - RHEOSTATS « RELAYS - CONTROL DEVICES 





Magnetic contactors, re- 
mote control, and auto- 
matic time switches, re- 
set, interval, and process 
timers, program clocks. 
Control equipment for 
special jobs. 

WRITE FOR CATALOG 
ZENITH ELECTRIC CO. 


152 West Walton St. 
Chicago 10, Illinois 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 
Hermetically sealed 
Oxygen-free contacts 


High pressure of inert 
gas cools and quenches 
the arc. 


of action. 


RUGGED STEEL CONSTRUCTION 
IT’S GOT WHAT IT TAKES! 
Send now for Catalog of Mercury Relays and 
complete line of Mercury Switches 
CANADIAN REPRESENTATIVE 
CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 
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@ Somebody changed his mind a few times, or 
maybe the tracer was having a bad day. Just why 
isn’t important. The point is the tracing had to be 
done over because erasing had given it a distinctly 
“scrub happy” look. Arkwright would have saved 


Scrub Happy ‘ 


all this. 


sure after erasure without wearing through, with- 
out line feathering when you re-ink. 


self, in your own drawing room, at our expense. 
Send for working samples, free. Arkwright Fin- 
ishing Company, Providence, R. I. 


1 


2 


3 


4 


5 
6 


Erasures mean little to Arkwright. It takes era- 


Why not check Arkwright’s advantages your- 


All Arkwright Tracing Cloths have 


these 6 important advantages 


Erasures re-ink without 
“feathering”. 


Prints are always sharp 
and clean. 


Tracings never discolor or 
become brittle. 


No surface oils, soaps or 
waxes to dry out. 


No pinholes or thick threads, 


Mechanical processing 
creates permanent trans- 
parency. 


AMERICA'S STANDARD FOR 





MAY 1948 






4 ie ‘ 
ie gel, 53 





Sizes 1, 2 and 3 





























Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 


For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 
Starters. 

Unit construction. Open or enclosed 
type. Accessible components. Double- 
break silver-to-silver main contacts. 
Thermal relays give overload protection. 
Local or remote control. 

Ward Leonard Starters are “Result- 
Engineered.” By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special... for the cost of a 
standard. 

Write for Bulletin 4110. Ward Leonard 
‘Electric Co., 34 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 





RESISTORS - RHEOSTATS + RELAYS - 
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CONTROL DEVICES 
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Representatives in 


Alexandria, Va. 
Buffalo, N. Y. 
Canton, Ohio 
Chicago, IIl. 
Denver, Colo. 
Fort Worth, Texas 
Indianapolis, Ind. 
Los Angeles, Calif. 
New York, N. Y. 
Philadelphia, Pa. 
Syracuse, N. Y. 
Toronto, Canada 


The suit of armor adopted as PRESTEEL’S trade mark 
represents the highest degree of perfection in the hand 
working of steel. This ancient heritage of steel fabrication 
finds its counterpart today in the precise craftsmanship 
that is the standard in our modern forty acre plant. 
Within this plant an organization of skilled workers 
coordinates modern methods and widely diversified equipment 
to produce metal stampings to your specifications. 
When you require a complete manufacturing service 
you'll find PRESTEEL particularly experienced in its 
ability to seek out and effect savings in the design 
or redesign of metal parts for mass production. Write 
us, or talk over your problem with a PRESTEEL 
representative. They are conveniently located 


in leading industrial centers. 


ner r ee 


eretetateisilalets 


ALLOY STEELS AND OTHER 
METALS COLD FASHIONED 
SINCE 1883 


WORCESTER PRESSED STEEL CO. 


605 BARBER AVENUE 
WORCESTER 6, MASS. 
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MANUAL 
RESETTABLE 


STARTERS 












ACROSS-THE-LINE TYPE, 
push-button operated for motors up 
to 74%H.P., 600 Volts maximum, \ “3 
A.C. The individual unit construc- 
tion enables parts replacements to be 
“ s made from the front. All line and 
i load connections made also from the 
front. Switch is readily removed from F 
the enclosure. 2 Z ‘2 Type py S = 
-“3°= SIZES Pr Ese 


~ —s Pw a 


~ ane 







Thermal overload unit — with interchangeable 














os rng 
Re th 


heaters — is trip-free of the mechanism, handily 


accessible from the front. Easily- replaced contacts, --- 8) See 
silver-to-silver double break; butt contacts self- pn mr ss a Se) 


adjusting and self-aligning. Quick make-and-break. 


Available in 2, 3 or 4 poles, Type “RT” Starter proves to be the start- 
ing-point of trouble-free motor operation. Write us about those require - 


ments of yours for which this switch seems particularly well designed. 


Rh ee 
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N E W Universal Drive 
PIN ADAPTER’ 


by ACROMETAL / 


‘ 
é 
é 
’ 
’ 
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HELPS SOLVE YOUR WIRE 
TAKE-OFF PROBLEMS... 
FITS 2” TO 6” SPOOLS 


The job of de-reeling wire 
from the package spool has 
always meant problems for the 
wire user. Now Acrometal’s 
new Universal Drive Pin 
Adapter is available to relieve 
many of those special difficul- ; 
ties. Check the features be- 
low. You’ll find that this new + 
Adapter fits neatly and quick- | 
ly intq your take-off process, 
giving you outstanding mon- 
ey-saving improvements in 
speed and efficiency. Order 
today! 


Available now with all these features 


1. Drives any spool from 2” to 6” in diameter. 

2. Holds spool out from spindle to eliminate drag. 

3. Accommodates any hole location. 

4. Can be adjusted by finger; no screwdriver necessary. 

5. Holds screw snug to spacer, eliminating peening. 

6. Uses present tapped hole; requires no extra drilling or tapping. 


7. Takes less than a minute to install; saves time in set-up and spool 
c 


8. Has strength and durability; made of metal Ys" thick. 


ORDER DIRECT 


@ COSTS ONLY 15c EACH, complete and 
ready for quick installation. 


@ ALL YOU NEED TO SPECIFY is size of 
screw to fit spindle. Three sizes available: 
6 32" —8/32''—10/32". 


ACROMETAL PRODUCTS, INC. 


Manufacturers of the famous ACROPAK spool 


606 North Fifth Street Minneapolis 1, Minnesota 


FROM STOCK 


DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for out- 
side mounting where lower than 
line voltage is desired. Equipped 
with nipple and locknut for 
knockout mounting. Made in 
50-60 cy. — 460/230 volts 
primary, 115 volts secondary. 
Capacities up to 250 V.A., 
inclusive. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


Since Nineteen-Nine _ 


a 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
with out obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhede Island 


ELECTRONIC HOOK-UP WIRE 


This phrase refers to the best quality of insulated wire to be used in 
the manufacture of radio, FM, and television transmitters, television 
and high grade radio receivers, and in all types of electronic equipment 
where quality and performance are essential. 


Type SRIR rated at 1,000 volts made in accordance with Specification 
JAN-C-76 with final Navy Inspection Approval if desired before ship- 
ment. Made in all sizes solid and standard #5 genes to #8 gauge, 
best quality vinyl extruded insulation covered with cotton, rayon, or 
glass braid smoothly finished with flexible flameproof lacquer. Also sup- 
plied plain and with thin extruded nylon sheath. Diameters as small as 
standard 600 volt wire. 

TYPE SRHV similar to SRIR except rated at 2500 volts. 

Furnished in any color or color combination, with no minimum quanti- 
ties. Price varies with the amount of each color ordered. 


BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASSACHUSETTS 
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OD * > —when you depend on the superiority of PENN RIVET’S 
fastenings. Every PENN fastening is a quality piece 

made with exacting attention to material and finish, 

UNIT and carefully checked against rigid specifications. 
Check your production costs now! Then lower them 


These sturdy, efficient machines are built to feed various parts, : 
a representative group of which are pictured below, showing by calling on PENN for... 


their wide versatility . . . Motorized Hopper Units are easily Tubul it 
adapted to Presses, Centerless Grinders, Thread Rolling and voutar, Spli and Compres 


Slotting Machines, or special machines. They will feed Screws, sion Rivets Cold-Headed 
Screw Blanks, Rivets, Pins, Discs, Nuts, Bearing Rollers, Steel Specialties © Rivet Caps e 
Balls, Washers. Four diameters: 10’, 12”, 16 and 24”. 

Bottom Studs. 


SEND SAMPLES FOR DETAILS AND PRICES 
You can Depend on PENN “ 


Hl 


& MACHINE CO. 


ie ee eee eo 


TSP aa PHILADELPHIA 33, PENN. 


2817 WEST FORT STREET DETROIT 16, MICHIGAN 
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i 'S a practical answer 
F to most tracing cote oo 


Me aiieette 


) 
Th development, manufacturing and BTC Tatelolee Ma cels tt) 


servicing of all reproduction materials makes NA . ie eas 
us thoroughly familiar with the possibilities as well z Direct semi-moist development 
as the limitations of each process. Post representatives 


are thoroughly versed in the functions of all , 0 
reproduction materials—if unusual circumstances ‘ 


‘ as v 
are present—our technical specialists enter ht thin Nhat dl 


the picture without obligation. It pays in practical 4% mY WY CL OEY Tey 
results to consult your Post representative first. 


Reproduction on tracing cloth 


tus Frederick Soil company Browntint 


3650 NORTH AVONDALE AVENUE + CHICAGD 18, ILLINOIS Standard negative or positive 
DETROIT ROUSTON  CHICAEO MILWAUKEE LOS ANGELES 
DEALERS IM ALL PRINCIPAL CITIES 


Below: Dus! cover ‘ Left: Clarostat com- ANY MATERIAL, ANY 

e / : ti = 1 t > >. > 

— ; —_- FORM, ANY QUANTITY—ask 
us about them for your particu- 
lar product application. Send in 


your specifications or drawings. 


Hubbard also makes Hair Pin 
Cotters and various types of Spring 
Washers. Ask for special dato 
sheets. 


Time-proven stabilized ele- 
ment. Accurcte resistance 
values maintained over long 
service life. 


A 


Extreme immunity to humid- 
ity, temperature, wear, age. . 
% When you need high-ohmage rheo- 

* stats or potentiometers, just remember 
Self-lubricated resistance Clarostat Series 37 composition-element 
element. Special alloy con- e 
tact. Smoothest operation. controls. You can install them—and for- 

a get them. That's what we mean by “‘stay- 
put” controls. %& Engineering Bulletin 112 
Dual-finger, ball-point con- z ‘ . 
tact arm. Positive contact. with details, specs, drawings, ratings, on 


Minimized noise level. request. x Let us quote—any quantities. 


ffeon | Le ue atic 


SPRING COMPANY 
525 CENTRAL AVENUE « PONTIAC 12, MICHIGAN 


ye 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y. 


ELECTRICAL MANUFACTURING 














The right kind of wiring goes a long way toward making an appliance good. 
And—on heating and cooking equipment—it’s especially important to choose 
wires that are matched to your needs. That’s why so many manufacturers 
specify, and insist, on Deltabeston appliance lead wire wherever wiring has 


to beat the heat. 


For flexibility and extra-high heat resistance, Deltabeston appliance lead 
wires are made of felted asbestos. Twisting, bending, and abrasion will not 
cause this insulation to crack, during installation, or in service. For easy 
stripping, without fraying, this insulation cuts clean; does not push back on 
the conductor. To meet your specifications, Deltabeston appliance lead wires 
are available with copper or nickel conductors, in coil, spool, or reel pack, 


in a variety of colors. 


Why not see what Deltabeston can do for your product? Just write to Section 
Y8-422, General Electric Company, Bridgeport 2, Connecticut, and we'll 
gladly send you specifications or samples. 


GENERAL @ ELECTRIC 
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Application hints on the 
complete Deltabeston Line 


NEW CATALOG on 
Deltabeston wires and 
cords gives full infor- 
mation on the heat- 
beating Deltabeston 
\ line for appliances 
and fixtures. You'll 
want a copy for refer- 
ence, because it makes the selection of 
the right wires for any job easy and 
quick. For your free copy, write to Sec- 
tion Y8-422, General Electric Company, 
Bridgeport 2, Connecticut. 


LIGHTING FIXTURES 
for indoor installation 
need protection from 
ambient heat. For all 
types of fluorescent 
and high-wattage fix- 
tures—especially 
those that operate with socket tempera- 
tures above 90 C (194 F)—use flame-, 
heat-, and moisture-resistant Deltabeston 
Type AF fixture wire. It’s made in sev- 
eral colors, in plain finish, glazed cotton, 
or rayon. It’s easy to strip and clean to 
work with. Ask your General Electric 
merchandise distributor for complete 
details. 





MOTOR WINDINGS 
that help extend mo- 
tor life—resist contin- 
ued high tempera- 
tures up to 200 C— 
are made possible with 
Deltabeston asbestos 
magnet wire. Because it’s small in diam- 
eter and extremely workable, heat-beat- 
ing Deltabeston can be used to replace 
other types of wire with no change in de- 
sign. For applications where your prob- 
lem is saving space on new motor de- 
signs, you'll want to look into the sili- 
cone-treated line of Deltabeston magnet 
wire. 


ON OVENS and other 
extreme-high-temper- 
ature equipment, 


many power troubles 


can now be eliminated _ 
with the new Delta- 
beston silicone-treated 
cables. Specially de- 
signed for infrared oven applications, 
they’re built for 300- and 600-volt service 
at temperatures up to 200C. 





*TRADE-MARK REG.U.S.PAT.OFF. 















Save Money on 


NAME PLATES 


Write now for your copy 


SOUTHWESTERN 


BELL TELEPHONE COMPANY \ 


OR those small insulators 
\F requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged. 
close-grained steatite ceramic 
May be machined, threaded or 





| tapped to close tolerances with- 


fee out costly rejects. Ideal fon 
| resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 


request. 


SYSTEM SERVICE 
na By a aaah 


et) F NEO 


"WIDER sPEEDCRAFI | 


APPLICATIONS 


Due to a new development in 
combination with the flexi- | 
bility of design of the SPEED- | 
CRAFT WIRE STRIPPER Cut- | 
ter Head we can remove the 
outer rubber jacket from most 
kinds of multi-conductor rub- 
ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superior by 
every Comparison. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 


Over 4500 shapes and sizes of name plates 


for which we have dies in stock are shown 1729 EASTHAM AVE. 


. : : E. CLEVELAND, OHIO | 
in this book. By choosing one of these de- 


signs you can effect a material saving. If — , - 
! ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 


you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”. . . Ecoa quality 
is enduring. Your request for a quotation is 


solicited - you will receive a prompt reply. 
ETCHING COMPANY OF AMERICA. oma: 
1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT. E-5 


OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON ACc-0C 
WITH OR WITHOUT GEAR UNITS. 


Metal Name Plotes, etched or lithographed © Plastic Name 

Plates, Dials and Panels, lithographed or screened © Etched 

Metal Scales, Clock Dials, Instrument Panels, Art Novelties, 

, Advertising Specialties * Etched Metal Panels for elevators 
and architectural uses. 


OUR ENGINEERS WILL BE GLAD TO HELP YOU ee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 
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SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 











The major costs are time and la- 
bor. A minor cost is initial price. 


When you give a man a fastener 
he can handle with confidence and 
ease . . . because the dimensions 
are accurate and uniform, the 
threads sharp and clean, the heads 
strong .. . you are saving money. 
Far more money than you could 
save through a lower price. 


Each time your worker picks up 
an RB&W bolt, nut, screw or 
rivet .. . you benefit, cost-wise, 
from RB&W’s know-how, acquired 
through 103 years of pioneering 
... and from the tremendous in- 
vestments RB&W has made in 
modern plants, modern machinery, 
modern quality control practices. 


TO CUT THE MAJOR COSTS OF FASTENING 





WORKERS LIKE dependable fasteners 
headed, threaded and finished to 
RB&W's quality standards which in- 
sure accurate, uniform dimensions: 
clean, smooth surfaces. 


ASSEMBLY SPEED depends on fast- 
ener accuracy, obtainable only by 
controlling raw material. RB&W 
draws its own wire, using tungsten 
carbide dies for closest tolerances. 


QUALITY CONTROL, with RB&W, is 
built around proper preparation of 
materials and equipment. Our con- 
stant check, plus conscientious in- 
spection, reduces your inspection. 


tfe._ tfe. ° 


TRUE FASTENER ECONOMY 
IS THE LOWEST TOTAL OF ALL 


FASTENING COSTS 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 









atws 
$C “ve, 


THE COMPLETE 
QUALITY LINE 


‘ é . 
‘< ee o e Attn wea 


Plants at: Port Chester, N. Y., Coraopolis, Pa. 
Rock Falls, Ill., Los Angeles, Calif. Additional 
sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Oakland, Portland, Seattle. Distrib- 
utors from coast to coast. 


Overs 


403 Years . Waking Sheng the Shings Shalt Make Gmertca Slhrong 
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“SPLIT-MINUTE” ELECTRONIC COOKING 
. . - another application of Cramer Timers 


Developed by the Raytheon 
Mfg. Co. as a peacetime ap- 
plication of microwave 
radar, Radarange is the 
completely electronic device 


that cooks a well-done steak | 


... in 40 seconds! 


Utilizes a Raytheon mag- 
netron that converts all 
available power into low 
frequency microwaves. With 
minimum waste of energy, 
microwaves penetrate 
food, heating the center as 
fast as the outside . . . as- 
sure quick, uniform cooking. 


Another product 
where precision con- 


trol is essential to per- | 
formance, Radarange | 
is equipped with a | 


Cramer Type TC Time 
Delay Relay (shown at 
left) and a Cramer 
Running Time Meter. 


RAMER DEVICES MEET A WIDE RANGE 


OF COMMERCIAL aed INDUSTRIAL NEEDS 


RUNNING TIME METER 


Synchronous motor driven, designed for use 
on AC circuits. Automatically and cumula- 
tively registers total operating or idle time on 


circuits, machines or systems. 


SYNCHRONOUS MOTOR 


A superior power plant for time and con- 
trol instruments requiring constant speed at 
a given frequency. Compact . . . versatile . . . 


flexible . . . dependable. 


IF THE PERFORMANCE OF YOUR PRODUCT 
DEPENDS ON PRECISION TIMING, CONSULT... 


= qinet 


into | 


A GOOD THING 


to Remember about Metal Cleaning: 


No matter what your cleaning problem may be — 
from the simple unpeeling of a thin film of slushing 
oil to the difficult removal of buffing compound resi 
dues — there is an Oakite cleaning material designed 
for just that job. 


The twenty types of metals and alloys in common use, 
the dozen or more major fabricating processes, the 
two dozen finishing processes and the countless varie 
ties of dirts that adhere to metals, have made metal 
cleaning a complicated business . . . But the Oakite 
Chemical Research Laboratory and Oakite Technical 
Service Department have had 40 years of success in 
working out right answers for new problems. 


Free Oakite Service 


For the right answer to your metal-cleaning problem, 
let the Oakite Technical Service Representative help 
plan a way to produce best results at lowest cost. 
Write today. 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N.Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 


FOR INDUSTRY'S 
FINEST SOLENOID 


Send for Bulletin M-48 


MANUFACTURING 
S OX si Ke peaie ORAT! sie 


SS 


1901 N. CLYBOURN AVE. CHICAGO 14, ILLINOIS 
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RESISTS ... ozone, wear, sunlight, Wire and cable insulation made from Geon 
polyvinyl resins is suitable for industrial, 


manufacturing and utilities wiring. Where 
mally destructive factors. the best wire and cable insulation is re- 
required, specify Geon by name. For infor- 
GIVES YOU .... 14 colors including mation regarding special applications, 
write B. F. Goodrich Chemical Company, 

NEMA standards. 


Department I-5, Rose Building, Cleveland 
15, Ohio. In Canada, Kitchener, Ont. 

PROVIDES... . more conductors for a 

given space. 


water, chemicals and most other nor- 


HAS... excellent electrical properties. 


IS . . . easy to draw, easy to strip. And 
is light in weight. 


* 
B. F. Goodrich Chemical Company ......2052.2.... 


GEON polyvinyl materials *« HYCAR American rubber « KRISTON thermosetting resins « GOOD-RITE chemicals 
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ee ...and BRISTOL BRASS is 
oBopy .. . bué nobody . . . but Gimbels could any Fabrieator’s Best Bet 


a a ‘ ee ace 3c 1 2 » * Ae ° : 
Say It SO CONCISE ly ! Brass is indeed the “dec- Brass translates itself from the designer’s draw- 


orator’s pet.” And for so many reasons: Unending ing board to the production line with unmatched 
. ‘ facility. Flowing into any shape, assuming any 
} £ : I g an) 


range of rich color. Unending variety of shapes, “new look” or color, Brass becomes your product 


all of compelling attractiveness, as on this shelf of with startling ease and economy . .. and with a 
new elegance that spells merchandising magic. 


lamps. In shedding light on many problems, BRASS i ; , 
: lry Brass. Try Bristol Brass. For then you know 


lends itself with pliant grace to the designer's whim Brass at its best ...in sheet, rod, or wire... pro- 
duced exactly to your physical and dimensional 


... and bends itself with ancient artfulness to catch ene : Wt eer 
specifications, right to the decimal point. This 


the modern buyer's eye. kind of Brass has made the name of Bristol al- 
most a mint-mark for top quality in 


the versatile alloys that range from 


Lhe B R I we T @é L B R A te & golden-yellow to deep red. And how 


CORPORATION can you use Bristol Brass? Just write. 
Makers of Brass since 1850, Bristol, Connecticut 


New York Office: 15 Park Row, New York City . Pittsburgh Office: 438 Oliver Building, Pittsburgh, Pennsylvania . Dayton Office: 1607 South Broadway, 
Dayton, Ohio . Rochester Office: 616 Temple Building, Rochester, New York . Providence Office: 827 Hospital Trust Building, Providence, Rhode Island 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


MAY 1948 


This patented design is exclusive to EverLOCK. The 
numerous tongues, the wide chisel edges of which are 
bent alternately up and down, provide several times 
more gripping area than other lock washers. The 
alternating chisel edges, forced into the contiguous 
faces of both work and nut by powerful spring ten- 
sion, provide a 2-way locking action that defies every 
conceivable loosening hazard. That’s why you'll find 
EverLOCK washers guarding vital assemblies on so 
much heavy machinery, electrical appliances, automo- 
tive and aviation equipment. 





4-POINT PROGRAM 


PRECISION DI-FORMED PAPER TUBES 


O 


Their greater strength, with 
less weight, cuts down on 
handling costs, eliminates 
spoilage. The characteristics 
of the coils are improved, too. 


® 


They can be stacked auto- 
matically because they are 
precisely formed under pres- 
sure, 


© 


Because they hold their shape 
better, coils meed not be 
formed after winding — one 
whole operation eliminated, 
at a considerable saving. 


© 


Cores can be engineered 
closer. The resultant saving 
in wire, when added to other 
savings, all adds up to as- 
sured cost-saving which is 


reflected in lower quotations. 


HAVE YOU SEEN THESE SAMPLES OF BETTER COIL BASES? 


Write today for samples of round or rectangular tubes. Test them yourself. You'll see why better coils 
are made at less cost with PRECISION DI-FORMED TUBES. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. @ CHICAGO 47, ILL. 
PLANT #2 e@ 79 CHAPEL ST., HARTFORD, CONN. 





| Your Specifications are our guide 
to your Washer needs... 


Design and material in washers for electrical prod- 
ucts are important. QUADRIGA washers are made 
exactly to your specifications in a wide range of 
materials, shapes and sizes. Prompt delivery. 


QUADRIGA WASHERS 


All types: flat, special dimension, irregular, contour, 

finishing, tension, cupped and drawn, friction, dished 

blanks, etc. Wire Terminals. ALSO SMALL METAL 

—— DESIGN. Write for Quadrigo 
atalog. 


THE QUADRIGA MFG. CO. 


Inc. 1894 “Half a Century” 
215 WEST GRAND AVENUE CHICAGO 10, ILL. 


lor small eleetrie eoils. reactors and paper tubes 


NEUTRELEC 
ACID-FREE 


GUMMED PAPER 


Neutral ph-7 Hieh Dielectric 


INDARD for bimet 
WE PRECIOUS METAL 
= contact parts, — jack 
- solder combinations in 


©O-Operate count 

NEUTRELEC Gummed eo ae Meet me ee eer 
to resist the flow ay fo foe eatae a | Thelna ht tae ea) ve a 
spots. pin holes or imperfections, Perfect for sa re. rece 
tancular or round tubes. Write for OL rt 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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WHAT DO YOU ASK OF A MOTOR 






































MECHANICAL RUGGEDNESS? 


You'll find it in all Robbins & Myers motors. Before any new 
development goes into production, R & M laboratories make 
complete tests of motor stamina and lubricating methods. 
Wracking punishment proves motor ability to stand up under 
continuous pounding of unbalanced mechanical loads, excessive 
belt pull, and other destructive operating conditions, 


* 


AGE-RESISTANT, HIGH-VOLTAGE INSULATION? 

In testing insulating materials and varnishes, motor windings 
are subjected to heat and repeated voltage surges in a highly 
corrosive salt-spray atmosphere. By such experiments, materials 
and methods have been developed that give Robbins & Myers 
motors utmost protection against time and uSage. 


SMOOTH, QUIET RUNNING? 


Correct electrical design and careful mechanical balance assure 
a very low level of vibration and noise in all Robbins & Myers 
motors. And for certain applications requiring the absolute mini- 
mum, R & M hysteresis-type synchronous motors offer inherently 
silent operation. 


FREQUENT STARTING? 


It is nothing at all for the centrifugal switch in an R & M single- 
phase motor to last through a test of half a million cycles—the 
equivalent of 25 starts a day for 66 years of service. For fast 
starts or slow, high torque or low, R & M motors do the job right. 


YOU GET PROTECTED PERFORMANCE 
with ROBBINS & MYERS MOTORS 


These tests are typical of the capable engineering, combined with 
skilled workmanship and continuous production testing, that 
make Robbins & Myers cool-running motors so dependable for 
all purposes. Call on R & M for your motors—you can be 
sure of high quality and lasting performance. Made in fractional 
and integral horsepower ratings. Standard models in all types 
suit most needs; special motors built to specific requirements. 
Early delivery. Write today for free literature. 









de) =) 241) RM dd | | eee ren er eoaencee 


MAY 1948 








Cast Bronze is the most versatile, most 

adaptable bearing material available. 

With the facilities of the Bunting Foundry 

and Machine Shop plus Bunting Engineering, 

unusual bearing designs become possible. 

Pe Ll: Meet: eb ul lh a Cre) 
9, Ohio. Branches in Principal Cities. 


PRECISION 


4s BRONZE BARS 


BRONZE BEARINGS @ BUSHINGS 
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LIGHT-DUTY APPLIANCES —So often, light-duty appli- 
ances have to do heavy jobs, and like it. General Elec- 
tric Flamenol* cords are made to bring products 1] 
day-out use-—what kind of a sales story do through tough situations and keep on performing well. 

5 g : Long-lived, good-looking Flamenol cords resist acids, alkalies, water, | 
they tell? Do they still give you the edge and oils. Use these tough, thermoplastic-insulated cords for high- 


over your competition, or do they tell a quality wiring on your product. 


After the sale is made—when customers can 
talk about your product in terms of day-in 






skimpin here quality reall . 
story of — q y y MEDIUM-DUTY PRODUCTS—Hardworking equip- 
counts? ment needs tough Flamenol portable cords to 
. os . help keep it on the job. They’re made to take \ 
Top-quality nian materials—properly abrasion and rough handling in their stride. They’re flexible and 
chosen for the job they’ve got to do—go a light for easy handling. Their smooth, easily cleaned surface sheds 
: dirt and grime with the flick of a rag. (The complete General Elec- 
long way toward keeping buyers sold. And tric line of portable cords also includes a full range of rubber cords.) 


top quality— backed by a name that’s 


known for high standards—is what you get £ HEATING APPLIANCES—Wherever heat’s a threat to ap- 
a : z pliance performance, you can depend upon General 
when you select wiring materials from the \ Electric Deltabeston* cords. Purified, felted asbestos 





gives these cords plenty of fight against heat. Sturdy 
construction makes them tough, to take plenty of user abuse. The 
complete Deltabeston line includes heat-beating cords for every use 
—fixture wire, range wire, and special wires and cords. 


complete General Electric line. 



















SPECIAL HIGH-HEAT EQUIPMENT—For equipment that has to operate 
in hot locations—like ovens, boiler rooms, steel mills—choose your 
wires from the full Deltabeston line. There’s an asbestos-insulated 
Deltabeston, wire or cord to match every heat 
requirement up to 200° C. The standard Delta- . 
beston line and the new Deltabeston silicone- 
treated wires and cables are built to beat con- 
tinued high heat, resist moisture and flame. 







For information on any part of the complete line of General Electric 
wires, cables, and cords, write to Section M2-522, General Elec- 
tric Company, Bridgeport 2, Connecticut. 


*TRADE-MARK REG. U.S. PAT. OFF. 


| , a or PORTABLE CORDS AND 
: PVE UE he eS 
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Transformer coils are wound, 14 at once on the 
same machine, at speeds up to 2500 rpm .. . on the 
No. 104 Universal Coil Winding Machines used by 
Raytheon Manufacturing Company’s Waltham, 
Massachusetts, plant. 

No attention is required from the operator other 
than to load and unload. Paper of various types and 
thicknesses, one or two-ply, is inserted automatically 
..-length of insert increased automatically...spindle 


stopped at completion of coil automatically. 


OTHER FEATURES 


@ Adjustable traverse mechanism —wire layer length 


adjustable without removing cams. 
@ Slow start — avoids wire breakage. 
© Rapid transfer — using secondary arbor. 


@ Electric stop motion available to detect wire breaks 


and stop machine. 


Write for Bulletin 104M. Universal Winding Company, P. O. Box 1605, Providence 1, R. I. 


FOR WINDING COILS IN QUANTITY. 
aL ACCURATELY . . . AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 
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made to sell 


with Chromel 


Ever have a customer question 
dependability of your 

electrical heating appliances? 
Not many, we'll bet, because 
such things are largely taken 
for granted today . . . thanks | 
to durable CHROMEL heating | 
element wire. CHROMEL, you 

know, is the original nickel- 

chromium resistor wire . . . 

the wire that first made elec- 

trical heating practical. 

And, over the past 40 years, 

its fine consistent quality has 
been an important factor in 
building today’s great con- 
fidence in electrical heating 
devices. Our Catalog-M! 
contains complete technical 
information .. . want a copy? 





* ats : 
the original nickel-chromium 
heating element wire 


HOSKINS MANUFACTURING COMPANY 


4445 tAWTON AVE. @© DETROIT 8 MICHIGAN 
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TWO. MOTOR 
“BRUSH TYPE” STRIPPER 


“LEVER TYPE” CABLE” 
AND WIRE STRIPPER 


ELECTRIC “ROTARY TYPE” 


z” WIRE aaitee 


E- 
WIRE STRIPPER 


There’s an 


IDEAL STRIPPER 
for Every Type of Wire 


Whether it’s cotton, silk, synthetic (plastic), rubber, 
glass or asbestos covered ...the wire you use can 


be stripped faster and better with an Ideal Wire | 


Stripper. 


Available in power, hand and foot operated | 
models, the complete Ideal line provides a stripper | 


for every requirement—for quick, clean stripping 
of single or parallel conductors... rectangular, 
round or flat...solid or stranded wires. 

Each model is designed for a specific job and 


built for easy, cost-cutting operation on intermit- | 
tent or volume production. Ask your Wholesaler | 


for full details and prices. Tell him your produc- 

tion requirements and submit samples of the wire 

you use; he will see to it that Ideal engineers make 

recommendations on the stripper best suited to 

your needs. — IDEAL INDUSTRIES, Inc., Sycamore, IIl. 
MOST COMPLETE LINE 


Zp OTR Tete 2 MM oe 


AMERICA’S LEADING WHOLESALERS 


Canadian Distributor: Irving Smith, Ltd., Montreal 


| 


if YOU 


—they're coming 
your way NOW! 


It’s true! Wet Process Electri- 
cal Insulators are in good sup- 
ply at General Ceramics now. 
No matter what quantity 
needed, you can depend on 
General Ceramics for imme- 
diate delivery and a steady 
supply. Quality? They’re en- 
gineered and manufactured to 
the same high standards that 
have for years made General 
Ceramics steatite insulators 
and sealed leads the accepted 
standard in the electronic and 
electrical industries. 


If you need porcelain insula- 
tors for any application — 
high or low voltage — call or 
write us today. We'll do the 
rest—and fast! 


GF 


Zo 4 


ARE LOOKING FOR igi’ 


wet process § 
insulators. . 


, 


Cer 


CERAMICS and STEATITE Ct CORP. 


KEASBEY, NEW 


JERSEY 


MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, 
LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE 
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One part to install instead of nine! 


You discover a new kind of “arithmetic” .. . and new savings 
in assembly costs when you use SPEED NUTS.* | 
Here’s a typical example of SPEED NUT “arithmetic”: The 
specially-designed SPEED NUT fastener shown above, used : 

in the assembly of radio coil forms, replaced nine separate 

parts. Also eliminated were extra punching operations and 

the driving of six screws. 

The savings resulting from SPEED NUT applications like 

this can be enormous. Every one of the 4000 shapes and 

sizes of SPEED NUTS is designed to simplify, speed up, and | 
improve assembly procedures. 
Chances are these SPEED NUT advantages can be profitably | 
used in the assembly of your product. Tinnerman engineers 

can provide the answer in a thorough fastening analysis. 

Send for details—and your copy of the latest bulletin on the 

SPEED NUT brand of fasteners. TINNERMAN PRODUCTS, 
INC., 2038 Fulton Road, Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton 
In England: Simmonds Aerocessories, Ltd., Treforest 
In France: Aerocessoires Simmonds, S.A., Paris 


TINNERMAN Speed Mulls 


FASTEST THING IN FASTENINGS 7 MORE THAN 4000 SHAPES AND SIZES 





THE SPEED NUT WAY 
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v ee Sat 
otorization | Fin tereas 


All types and sizes carried in stock 
BMC ry z 


90° elbow coupling cap bushing 


valve 


makes good products 


better Send for FREE CATALOG 


This new. 83-page catalog 
helps you select the cor- 
rect size and type of non- 
corrosive fastening device 
for any particular job. In- 
cludes stock sizes, specials 
that can be made, en- 
gineering data, etc. Make 
request on company letter- 
head. 


Write to 
DEPARTMENT 


ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 


Designers concerned with product improve- 
ment can turn to K-C motors for dependable 
inbuilt power. These units . . . in fractional 
horsepower ratings and in several higher 
ratings at higher speeds . . . make good 
products better. They furnish lots of power, 
are cool running, quiet and trouble-free. 
Furthermore they are styled for better ap- 
pearance and priced right for their high 
quality in design and performance. 


To specify K-C Motors and include them as Se » Here's the famous 
an integral part of motorized equipment is oe ed HATCHET TYPE 
to assure the utmost in satisfactory and eco- 

nomical performance. —— sae 


These irons feature bet- 


: ter balance for reduced 

KINGSTON-CONLEY | ae en 
E : ciency is stepped up, and 

quality of work is im- 


ELECTRIC COMPANY pews Gr ten 


Division of The HOOVER CO. ee ee 
86 BROOK AVE., NORTH PLAINFIELD... . N. J. 


HEXACON ELECTRIC CO. 
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Production savings and 
sales advantages result from’ 
redesign with four Truarc rings 


@ Eliminate two drilling, two tapping operations, and 
the fabrication of two collars and four pins. 


®@ Eliminate two set screws. 

| @ Cut dis-assembly, re-assembly time 75%. 

e Make for closer tolerances. 

Make drive shaft self-aligning: operation by user 
greatly simplified. 

@ Make more delicate adjustments easier for user. 

@ Streamline entire unit. 

@ TOTAL OVERALL SAVINGS, per unit . . . $1.00 






sit. 


Like the Skyview Camera Company of 
Olmsted Falls, Ohio, re-design with Truarc 
and you will cut costs and improve your 
product too. Wherever you use machined 
collars, nuts, bolts, snap rings, cotter pins 


, 
\. 


=, TROARE 


REG. U. S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. 8. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS, PEND. 
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Truarc inverted rings align shafts, 
save 20 minutes... .°19° per unit 


Elevator-rod detail of Skyview Condenser En- 
larger, where Truarc Inverted Retaining Rings 
provide uniform shoulder for abutting curved 
surface of helical spring, improve product. 






cht 
\ Ye = 


—there’s a Truarc ring that does a better 
job of holding parts together. All Waldes 
Truarc retaining rings are precision engi- 
neered, easy to assemble and dis-assemble, 
retain circularity always to give you a 
never-failing grip. They can be used over 
and over again. Send us your problem. 
Waldes Truarc engineers will be glad to 
show how Truarc can help you. 


@ Send for new Truarc booklet, 


i Waldes Kohinoor, Inc., 47-10 Austel Place 


eS eS 


“New Development In Retaining Rings“ 





- Long Island City 1. N. Y. 
q Please send booklet, ‘New Development In Retaining 
1 Rings" to: 
4 Name 
s Title 
Company 





Business Address—____ __— 


ee 
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WAG C UTD 


SUNLIGHT 
MOTORS 


pACKARD 


oOTORS 
LIGHT M 
SUN ae 


ressors 
aa machines 
ower-driven 
Pench tools 
jroners 
milk separator’ 
milking machin 
furnace blow 
stokers 
oll purners 
water pumps 
ventilators 
nam other . 
Sr applications 


ist Lie. 
aie ai) as le 


e 


Every detail of Packard Sun- 
light Motors is engineered and 
built to give lasting satisfaction. 
Shafts are machined with care. 
Journals are designed for long 
life. Windings are uniform in 
quality, carefully insulated. 
Packard Sunlight motors are 
built throughout to help safe- 
guard performance .. . and in- 
creased plant facilities promise 
fast delivery on new orders. 


To 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
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SEE WHAT 





DOES FOR YOU IN 
SPRINGMAKING... 


RESEARCH in Fatigue Life 

The development and application to springs of 

“shot-peening’’—a method of surface treatment 

which raises the endurance limits of spring 1] 

performance. | 

BETTER SPRING MATERIALS 1} 

Laboratory and mill experimentation resulting 

in a greater diversity of physical properties to 

meet varying service requirements, including a 

spring steel with exceptional uniformity and 

working properties. 1 
HIGH-DUTY SPRINGS 
Introduction of special processes and 
methods tomakesprings for extreme | 
requirements of use. 
DESIGN INFORMATION 
A spring-design manual which pre- 

sents the results of engineering ad- 

vances in all seven plants, after 

actual practice proves their merit. 





Springs aoe 
Continuing spring research 

Small Stampings is high on the list of our 
future plans. Let it con- 

Wire Forms tributetothe improvement 


of your product. 


Original Divisions of Associated Spring Corporation 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 


Heres BIG HELP IN 
TERMINAL WIRING! 


The 

Correct yw; 

——=L! wir 
cor, e to 


—orrect terming| 


The Tew pm = 
JONES | | 
FANNING 

STRIP 


Connections cre made 
through Fanning Strip, 
on bench or anywhere 
apart from barrier strip, 
and quickly slipped 
into assembly, 





Designed for use 
with Jones Barrier 
Terminal Strips Nos. 
141 and 142, for 1 


to 20 terminals. mae 


Barrier Strip 


Simplifies and facilitates soldering. Insures 
positive correct connections. Saves time. 
Ideal for harness or cable assembly, 
Strong construction: Brass terminals, cad- 


mium plated. Heavy bakelite mounting. 


applied for. 


Send f let 
mveeraeem® HOWARD B. JONES TEST 
besic improvement? Pr ma ery a amar TT aT Tt 


The special compound used in the Garlock 
KLozuRE Oil Seal is unaffected by tempera- 
tures up to 250° F. It is also oil-resisting, 
tough, durable, resilient. Even after long serv- 
ice, the KLozuRE sealing ring is as firm and ht be: 


ilient ri lied. Garlock Kiozu 
Oil Seals are made in = complete range of PRN Lat 
izes, including Metric O. D. to fit beari : 
escdtiiaantas niiianl bores. : ee eee WEE happens 6 


Write for Kuozure catalog. 





Your product is sound, but what 
about its life-line ... the cord 


THE GARLOCK PACKING COMPANY YP assembly that transmits the 
PALMYRA, N. Y. : Teta ae ee) Les 


In Canada: The Garlock Packing Company eae SWITCH to ROYAL cord assem- 


of Canada Ltd., Montreal, Que. blies now, and give A ae a a 
power... for life! 





QUALITY WIRE + TESTED PLUGS 





w if 
ROYAL ELECTRIC CO © INC © PAWTUCKET © RHODE ISLAND 


ELECTRICAL MANUFACTURING 












This Head is askew These Threads are eccentric 







Circle ® Bolts and Nuts... both standard and 
special . . . are used in large volume by leading 
manufacturers of quality products. The depend- 
ability of these bolts has been tested time after 
time and proven in thousands of applications. 


BUFFALO BOLT COMPANY 


North Tonawanda, N. Y. 


These Heads and Threads are true SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Co p., 
50 Church Street, New York City 


BOLTS 






...they are CIRCLE 
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Where the GOING is toughes 
and the STOPPING is fastes 


BRAKEMOTORS 


first choice of the first names in material handling 
equipment and other machines that must 
start fast and STOP even faster 


Talk with the operator of a hoist, 
crane or printing press ... any machine 
that has to stop on a dime or less... 
and ask him what brakemotor he has 
in that equipment. If he can’t tell you 
the name right off, it’s probably a Star 
Brakemotor. Because Star builds 
brakemotors that don’t need lookin 
at or thinking about. Star makes bot 
the brake and the motor together... 
to work together. It makes them sim- 
pler, sturdier, more compact, more 
trouble-free. Machinery makers like 


Star Brakemotors because they’re good 
will protectors. And users like them 
because they perform better and cost 
less for maintenance. 


The reasons ...important to you... 
are fully explained in a new Data 
Folder on Star Brakemotors. Write for 
it today, or ask to have a Star engineer 
show you the advantages of a Star 
Brakemotor for your equipment. Star 
Electric Motor Corporation, 200 
Bloomfield Ave., Bloomfield, N. J. 


Star makes both brake and motor, makes 
them for each other...to work with each 
other. It’s easy enough to put a brake on a 
motor. But quick stops on heavy machinery 
often require stopping torques greater than 
the starting torques. Smooth, perfectly con- 
trolled braking that conserves power and 
takes the least maintenance is a job for a 
unit-designed, unit-constructed brake and 
motor ...the Star Brakemotor. It’s a spring 
actuated, magnetic release, multiple disc 
brake integrally mounted with the motor on 
a common ball-bearing shaft. No electrical 
energy is used in braking or holding loads. 


More STOP and GO power in less space. 
Brake and motor, made together to work to- 
gether, fit together into a more compact, 
space saving unit. Perfectly aligned and bal- 
anced on a common shaft. Longer life for 
bearings and brake linings. 


Sure stop all stops. Equally spaced magnets 
and springs give uniform pressure and 
smooth stopping. Operates quickly, posi- 
tively when power fails, holds load until 
power is restored. Extra heavy duty brake 
linings used because lining plates are sta- 
tionary, add nothing to rotating inertia. 
Ample braking pressure to overcome rotat- 
ing inertia of shaft and attached load and to 
hold the load. 


Set and forget. Braking torques can be set 
by means of adjustable springs. Simple, 
positive mechanical action. Safe, sure brak- 
ing hundreds of times an hour, day after day 
with an absolute minimum of maintenance. 


* * * 


Star Brakemotors are available in con- 
tinuous torque ratings from 2 to 140 Ib.-ft. 
and in intermittent torque ratings from 3 to 
233 lb.-ft. Five basic sizes. Number of brak- 
ing surfaces, types of magnets and springs 
can be varied to provide wide range of 
braking torques. 

Star A.C. squirrel cage or wound rotor 
induction motors or Star D.C. motors in 
standard NEMA frame sizes up to 445. 
Motor ratings from % to 40 h.p. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 


ELECTRICAL MANUFACTURING 





EXPECT THIS ACCURACY: 


—_ 
in the Sleeve Bearings you buy 


: <i by Johnson Bronze 


are precise in every dimension. They are 
easy to install and they operate efficiently 
from the start. Achieving this accuracy, 
consistently, is no accident. Long experi- 
ence in producing all types of Sleeve 
Bearings has taught the correct speeds, 
feeds and cuts .. . the proper method of 
boring . . . the right angle for the chamfer 

. . plus the many other fine points that 
mean the difference between top quality 
and mediocrity. 

Users throughout the nation depend 
upon Johnson Bronze for such quality. It 
saves them on assembly costs and improves 


JOHNSON BRONZE CO. 5705S. Mill St., New Castle, Pa. 
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the serviceability of the finished equip- 
ment. Don't be satisfied with less! Since 
the original cost of Johnson Sleeve Bear- 
ings is low, there is no premium charged 
for this workmanship. Phone the Johnson 
. or write direct 


Branch in your vicinity . . 
for further information. 
























BRANCHES IN 
20 INDUSTRIAL 
CENTERS 


If you want to 
be sure your 
plastic part is 

right for the job 


You can’t do better than call on Watertown with its 
33 years of plastic molding experience. 


Watertown service is a Complete Custom Service from 
formulating molding materials to the final buffing, polishing 
and assembly. In addition, Watertown’s modern laboratory 
service keeps a careful check, step by step, on the progress 
of each job, thus insuring the customer an absolute minimum 
of costly rejects. 


Send us a drawing or a blueprint, or call in the Watertown 
representative in your vicinity. Sales offices are located in 
Cleveland, Chicago, Detroit, Milwaukee and New York. 


©@A “Plus” Watertown Service.... 


Periodic testing of all molded parts from basic material to 
finished product is routine in Watertown’s completely equip- 
ped laboratory. Accurate readings in flexural, tensile and 
compressive strengths, as well as stress and strain curves 
are obtained from the machine illustrated specifically de- 
signed for the fatigue testing of plastics. Fissures, porosity 
and stray metal inclusions are detected by a new electronic 
X-ray unit. 


THE WATERTOWN MANUFACTURING COMPANY 
700 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 


wy VEZ "aT Nd 


NAME AS OLD AS THE PLASTICS INDUSTRY 


WASHERS 


The Standard X Washer is an 
efficient, economical locking de- 
vice. It provides quick, positive 
assembly . . . 360° closure to 
support greater thrust load ... 
fast, easy removal .. . simplified 
service or repair. No vibration 
can shake it loose. 

Standard X Washers are 
available for pin diameters 
from 7/32” to 17/32”. For 
complete specifications write for 
Bulletin 26. 


APPLYING 


360° CLOSURE 
? 
J 


—— 


REMOVING 


EEL AAG LLMs 
LOCKNUT & LOCKWASHER, INC. 


311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA 


Write for 54-page 
illustrated catalog 


ORDER TODAY 
IMMEDIATE DELIVERY 


ILSCO 


ee ee ee 
CONNECTORS 


ILSCO FUSE CLIPS 
BELONG IN YOUR PRODUCTS 


* special alloy material * secure mounting 
* rounded corners * perfect fit for fuse ° 


12% cooler by test * attractive prices 


llsco Copper Tube & Products, Inc. 
CINCINNATI, OHIO 


fe CONDUCTION TYPE 
1200 WATTS 


AC ONLY 


ayy | BIMETALIC TYPE 
GT 1X TF i000 watts 


AC ONLY 


GENERAL THERMOSTAT CORP. 


2060 BRONX STREET, NEW YORK 60, N. Y. 
SS EBD SAAN ALOR SEE AONE DIN PERE ES LEON A LN LOTTE. 


f CONDUCTION TYPE, 1500 WATTS 


AC ONLY 
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SHERWIN-WILLIAMS St OpER- 


[Z 


REPLACED PORCELAIN 


24 hours’ continuous immersion 
in a strong solution of lye, without 
a single sign of damage to the 
finish! That’s the grueling test to 
which Dexter Appliance Corpora- 
tion subjected Sherwin-Williams’ 
Super-Clad . . . a test that Super- 
Clad took in its stride. Super-Clad 
had originally been developed as 
a finish for the interior and agi- 


tator of Dexter’s double-tank 
washer. But out of that test came 
Dexter’s decision to use Super- 
Clad on the exterior — replacing 
porcelain! 

That’s just a single instance of 
the remarkable results appliance 
manufacturers are obtaining with 
the Sherwin-Williams line of 
Appliance Finishes. Write for the 


full story! The Sherwin-Williams 
Co., Industrial Division, Cleve- 
land 1, Ohio. (Export Division, 
Newark, N. J.) 

Another Product of Sherwin- 
Williams Industrial Research. 


Features of Sherwin-Williams Appliance Finishes 


Ease of application, excellent 
opacity and build. 


Range of baking adaptable to 
various types of products. 


Color stability and retention. 


Resistance to fruit acids, bever- 
ages, food and alkali. 


Excellent adhesion. 


Great resistance to humidity 
and soap-water immersion. 


Economy of application. 
Hardness, toughness, durability, 


marproofness. Sales appeal. 


iid seas 
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Vela 
— TAYLOR-WINFIELD 


agua 


MADE EASY 
aie 


RESISTANCE 
RTE 


RESISTANCE) 


er SSM To paid housing a RESULTS —A production of 150 complete 

c °s P- e time require wheel housings 

with conventional or standard seam welder. welding ‘matt S ne ce + soni. 

Material is 20 ga. cold rolled steel. eee 
Our wemeig pu — ies oe lt” shows many 


TYPE OF WELDER— Special series - _— oo as By susidience welding, Re 
T-W seam welder with dual, roller anti-fric- — ‘ your company letterheed 

tion heads and special air operated pivoting THE TAYLOR-WINFIELD CORPORATION 
hxture, WARREN, OHIO, U.S. A. 


PROCEDURE —Halves of wheel h 
ing are placed in fixture. Following sequence 
is fully automatic, One operation of palm 
butter seis "p this cycle...(1) clamps work; 
(2) moves fixture to welding position; (3) 
brings welding heads down and heat on, as 
hxture starts to rotate. On completion of 
weld, fixture automatically returns to unload- 
ing and loading position and unclamps com- 
pleted assembly. 
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Tw Available 


A PREFERRED DELIVERY SCHEDULE TO A 
LIMITED NUMBER OF LARGE USERS OF 


SMALL TRANSFORMERS 


you use large production quantities of 
small transformers (50,000 or more per 
year), here is your opportunity to work out a 
unique, cost-saving arrangement with STACO. 
Under our new policy, we are reserving a part 
of our small transformer production to the re- 
quirements of a limited number of customers. 
If you are interested in a fast, reliable delivery, 
at a lower unit cost, of any type of small trans- 
former, built to your specifications, phone us 
collect for details. 


STANDARD ELECTRICAL PRODUCTS CO. 


401 Linden Avenue ’ Dayton 3, Ohio 
Tel. MAdison 7385 


rT on 


TER MIN ALS For Electric Wires 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 
ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R. I. 


ow HANAN | 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 
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7 1¢43—torvicett natian physicist, has- 2 1840—Steam pump engines were 3 1915—Howell “Red Band” Electric 
tened the development of modern helping to keep water out of mines. Motors were introduced. Soon, these 
draulic pumps when he found water But low-cost electricity which put the big rugged, industrial-type motors gained wide 
yuld be raised in a tube by air pressure. push behind pumping was still to come. recognition in this and other industries. 


PUMPS ...IRON HEARTS OF INDUSTRY: 






















“a 4 Today — Electrically 
Ry driven pumps form the 
/ iron hearts of industry and 
m vital public utilities. Pumps 
keep water, oil, gasoline and 
many other essential fluids and 
gases flowing. 

On pumping jobs of all kinds, 
you’ll find precision-built 
Howell Industrial-type Motors 
giving dependable performance 
year after year. a 


Howell Motors are also an 
important source of power for 
fans, conveyors, machine tools 
and other industrial equipment. 


Are you using Howell 
Motors? 





Here’s another precision-built Howell 7 
Motor .. . industrial type with copper or 
bronze bar rotors .. . specially insulated 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 













5 cate hale be an oem 


Howell Protected Type Motors 
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The high quality and long life of LEVOLIER 
switches have been proven many times in actual 
service in the field. Mationally known manufacturers | ¥ 
have reported that Levolier switches have been pulled . 
on and off more than 180,000 times under normal load 
without a miss, and are still in excellent condition. These 
field performances show that Levolier switches surpass the 
Underwriters Laboratories requirements by three or four 
times. 


McGILL LEVOLIER switches are precision built. Every single 
part is carefully machined so that you are assured of maximum 
life and dependability. Widely used on variable speed motors, 
canopy and outlet box mounting, ventilating 
fan installations, sign flasher boxes, and 
transformer boxes, they provide positive con- 
trol from any angle. 
A complete description of the many types 
and sizes of LEVOLIER Switches is found in 
McGILL catalog #43. Send for free copy today. 


No. 1010—10 amp., 125 volt 
ie. i ; amp., vi : 
“Tr” rating. 


No. 201—$ amp., 125 volt, 
2 circuit canopy pull switch. 
ONLY McGILL MAKES 


yeace mane 


SWITCHES 


MSGILL MANUFACTURING CO., INC. 


Stat te Ray 


250 N. CAMPBELL ST. VALPARAISO, INDIANA 
180 S/P 


KIRKLAND pe ioxe 
INDICATING LIGHT 


VERY SHALLOW IN DEPTH 


SINGLE-HOLE 
PANEL MOUNTING 


THE BULB IS SERVICED 
FROM THE FRONT OF 
THE PANEL WITHOUT 
THE USE OF A TOOL 


Bialthedat Baar: 


Introducing a new SMALL SIZE 


ete a 


by Stanley 


THE No. 24 


It’s a fistful of power . . . for 
drilling metal, wood or com- 
position materials. Light 
enough to swing easily over- 
head or horizontally at arm’s 
length. Compact enough for 
close-quarter work. Made the 
way Stanley makes all tools 
... Sturdy, for years of useful 
life. Capacity, 14"; length, 
814"; weight, 3}4 lbs. 


Economical drill press. . . 
Locked in the Stanley Drill 
Stand No. 514, the No. 24 
doubles its utility . . . becomes 
an efficient drill press for a 
variety of light drilling jobs. 

Available from Stanley dis- 
tributors. Write for descriptive 
literature. Stanley Electric 
Tools, 502 Myrtle Street, New 
Britain, Conn. 


THE GREATEST NAME IN TOOLS 


STANLEY 


Reg. U.S. Pat. Off. 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 





The No. 180 S/P Indicating Light is a, superior electrical device for 
those who strive to offer the very best in their product, or to 
equip their own devices. A husky and rugged unit. 

The No. 180 S/P Unit is designed for use with the $6 tungsten 
screw based lamp bulb, for voltages up to 120. Underwriters’ 
Approved. Can be mounted on a switch plate. 

The No. 180 S/P Unit is impressive and effective on panels of sub 
stantial size. Positive 180 degree visibility. 

The No. 180 S/P Unit is provided with a 2” beehive lens cap that 
screws securely to the unit. The heavy walled glass lens, symmetrical 
in design, is unusually husky and strong. All standard colors (also 
with flat lens for markings). The latter known as No. 170 S/P. 

The No. 180 S/P Unit is for mounting in a single-hole 1%” i: 
diameter and extends only 144” behind the front of the pane! 
6-32 terminal screws with cup washers. 


The standard finish is polished chrome. 
Write for Indicating Light Catalog and Type ML Unit Blue Print 
THE H. R. KIRKLAND CO. MORRISTOWN, N. J 
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Tough 


FLAMENOL COF 


p> 











keep hard-working tools 





on the job! 


When production means so much, manufacturers can’t take a 
chance on tools with cords they can’t trust. They’ve got to select 
equipment with cords that they know are built tough to do 
tough jobs. 


Durable General Electric Flamenol portable cords—built to 
take on-the-job punishment—go a long way toward cutting pro- 
duction losses, by keeping tools in service. Their tough thermo- 
plastic insulation and jacket take lots of flexing and plenty of 
mechanical abuse. The light, flexible jacket is made to resist the 
injurious shop conditions that shorten the life of many portable 
cords. It resists aging, water, acids, alkalies, oils, and sunlight. 


To help keep your product on the job, specify Flamenol cords. 
They’re made for 300- and 600-volt service—also in rip cord form 
for light-duty service. For information, and samples, write to 
Section W5-522, General Electric Company, Bridgeport 2, Conn. 


GENERAL (% ELECTRIC 


Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
unusually versatile material that can be 
processed to a wide range of specifications— 


from wool soft to rock hard. 


Resilient, flexible or compressed — West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 
shape. 


In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 


etic Prod- 


Acadia Synth 2 
ts Division, J 
ERN FELT W eet 
Processors of Synthe * 
Rubber — Sheets, Extr 
d Molded Parts. 


Works engi- 
lp you 

re ready to he . 
neers @ aioe involving 
e use of felt. 
e today ! 


on any pr 
the possibl 


Write, wire or phon sions an 


WE : 
4p STERN FELT WORKS 


4035-4117 Ogden Avenue, Chicago 23, Illinois 


Branches in All Principal Cities 


LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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Se eee 
AND CUTTERS 


ya 


@ CLEAN CUTTING 
@ PRECISION STRIPPING 
@ FAST WORKING 


@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
ERLE eo A COENEN ER ETN AN ES EARN AR a SOY RIE 





COMPRESSION AND INJECTIOn 


BOBBINS... 


Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts ... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


( eWidwesteHoldin 
\ OD eHanufacturing rec ke 


4630 W. FULLERTON - CHICAGO 39 . 


SUIGIOW WOLSND aANYV suenveas®” 


PHONE: DiCkens 0777 
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An EXTRA FEATURE 
at NO EXTRA COST 


... available on Federal’s popular line 
of miniature Selenium Rectifiers 


TO PROVIDE for simple, twist-resistant mounting, 
Federal’s miniature Selenium Rectifiers are now 
available with a new locking lug, permanently fixed 
to the mounting stud. The rectifier is installed with 
the locking lug engaged in a small hole in the chassis, 
adjacent to the mounting hole — preventing any 
possibility of twisting due to shocks or vibration. 


To electronic equipment manufacturers this is a 
valuable feature that facilitates more secure mount- 
ing—twist proof as a vacuum tube. It is provided at 
no additional cost, and takes up no additional instal- 
lation space. For complete data on these miniature 
Selenium Rectifiers, 
write Federal today — 
Dept. F716 


KEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide 
research and engineering organization, of which the Federol 
Telecommunication Laboratories, Nutley, N. J., is a unit. 











NEW LOCKING LUG 


Gives Federal’s 


Selenium Rectifiers 


J itile t 
Vibration 
tee bea tuitsyah 


402D3150A ™> 


75Ma, 130V RMS Max. Input 
1” by 1” by 3/4” 


@ 40302625A 


100 MA, 130V RMS Max. Input 
1 9/32” by 1 11/64” by %” 


40302787A 


150 Ma, 130V RMS Max. Input 
1 9/32” by 1 11/64” by 1” 


@ 40302889A 


100 Ma, 160V RMS Max. Input 
1 9/32” by 1 11/64 by 1” 


404D2795A g> 


200 MA, 130V RMS Max. Input 
117/32” by 1 17/32” by 1” 


Federal lélephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


in Canada:—Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors : — International Standard Electric Corp. 67 Broad $?., N.Y. 
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Radiator Company © 
products—95 it us 

to be-@ heavy td 

i lt wa 

iron casting: 
oe e outside and 
yin getting 
deliveries § owed i 
duction. So, 
duction vm 
der “home” control, 


*sengineersre- 
Young d the cham- 


EASY-FLO 
brazed construction 
_with the results 
you see opposite. 


mad 
difficult 


pro 
get pro 


— 


f 


e job. 
with Handy ane — 
washers 4 

with re th 


its cast P 
and gir-tightness an 
ded advantage ° 


t osion-resistance: 


Its a familiar stor 


A great number and variety of parts, 
formerly cast, forged, machined from the 
solid, or assembled by threading, bolting, 
and riveting, have been redesigned for 
EASY-FLO brazed construction. And 
you'll find a great many modern products 
around today particularly in the electri- 
cal field, which were designed for it from 
scratch. 


The reasons are clear: (1) the speed and 
reliability of EASY-FLO brazing; (2) the 
ability inherent in this low-temperature 
free-flowing silver alloy to make joints 
that equal or exceed the solid metals in 
strength, ductility, leak-tightness, elec- 
trical conductivity, and other essential 
properties; (3) the far fewer machine- 


hours and man-hours required for EASY- 
FLO brazed construction particularly 
where assemblies are prepared for braz- 
ing with the alloy preplaced—and fast 
heating methods are used. 


BULLETINS 12-A and 15 will give you 
the facts. You'll find it well worth while 
to write for them today. 


ee 


82 FULTON STREET 
Bridgeport, Conn. + Chicago, Ill. + Los Angeles, Cal. « Providence, R.1 + Toronto, Cenada, 
Agents in Principal Cities 
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MAGNETIC OSCILLOGRAPH . 
Mfd. by The Brush Develop- DESK FAN 
ment Co., Cleveland, Ohio Mfd. by LeJohn Mfg. Co., Inc. 
Chart driven by Huntington, West Virginia 
YAZ Synchronous Motor Powered by DYAB Motor 


ROTATING ADVERTISER . ; SAFTOY ELECTRIC ENGINE 
Mfd. by Smaller Plants Agency Mfd. by Saftoy, Inc. 
Euclid, Ohio Chicago, Illinois 
Driven by PYAZ Motor Powered by DYAB Motor 


TYPE DYAB-KYAB TYPE CYAK TYPE YAR (feet) TYPE YPE PYAZ 
2400 RPM * 1300 RPM RP * 2800 RPM * 3600 RPM (sync) RPM © 7.2:1-1,333,800:1 * 10-83 RPM 
t .04-.21 Ib.-in. t .09-.30 Ib.-in. t .10-.65 Ib.-in. t .10-.65 Ib.-in. t .01-.05 Ib.-in. t .22-.65 Ib.-in. t .5-25 Ib.-in. Max. torque 100 Ib.-in. — ¢ 2.5-50 Ib.-in. 


© Gear Reductions * Full Load Speed t Starting Torque 
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@ Brush holder spring for generator 
(another typical Reliable spring ap- 
plication) 


commutators 


are precision built for long 


service at high speeds 


eee ee 


Manufacturers and aT ra) oF) ITI LT ae rTP TATA) 


Are you learning the basic lessons of 
Ee Ae a TP LB} A uae ee) 


spring design the easy way, or the hard 
way? The hard way is by guess and by 
gosh, with resultant spring failures, re- 
turned merchandise, costly repairs and replacements, M “ 9 
lost customers. The easy way is to consult with quali- ore wire: 
fied spring experts in advance of the completion of . 
the product design — and fit the spring exactly to the Le ss wire ? 
product, the function, the working space, and any In the same space 
special conditions. That's the cheapest way, too, in 
the end. Wind more wires on these bobbins. 
Attaining complete balance between the spring and Wind less. You can do either, be- 
the entire mechanism is all-important, so that no cause you need no insulation, and 
. : wires fit between those in lower 
neglected factor of space, loading and operating layers. Lot us help you with coll 
stresses, or other conditions, may upset your calcula- base problems. Send B/P or spec- 
tions. Reliable is skilled'in these problems of spring ifications; or write for samples. 
design, and in precision manufacture to close toler- PRECISION PAPER TUBE CO. 
gi saat a met one a control. || 9935 W. Charleston St., Chicago 47, Il 
g Pring makers, Our crarismen in | | plant No. 2,79 Chapel St., Hartford, Conn. 
fine tool and die work, are at your service to create 
better, more economical springs, wire forms and spring 


stampings. \ |/ 
When sending inquiry, describe springs as completely as possible, tf 
sending blue print or sketch, and samples. Mention any special “A 
requirements, such as working space, initial tension, and load etn tn eae 
 ———— 
— 


Show on every drawing the spring itself, in solid lines, and the g 
mating parts or surfaces, in assembled position, in dotted lines 

Ask for Bulletin “Specifying for Economy in Springs,’ also 

“Easy-Order” Specification Blank. 


THE RELIABLE SPRING & WIRE FORMS CO. 


YOU CAN RELY ON UTE 


EL 


FOR ELECTRIC HEATING APPLIANCES 


THE LOUTHAN MANUFACTURING COMPANY 


VERI I } l ANGELES 


ELECTRICAL MANUFACTURING 





ANY WAY YOU LOOK AT IT... FEDERAL NOARK Motor Starters cut maintenance costs! 


COIL REPLACEMENT... 


Replacing a coil in a Federal NOARK Motor Starter is 
° simplicity itself. A— Press up the coil retaining sprin 
not a test of patience ee out. B—Loosen Dire and lift aoe the 
but an A-B-C operation 3 movable magnet. C—Disemgage the coil leads from 
the terminals and pull out the coil. A new coil goes 
in place in seconds! Your own eyes tell you that the 
simplicity of Federal design saves time . . . where time 
is important! 


Where maintenance means money... save with 
Federal! NOARK Motor Starters. 


Executive Offices: 50 Paris Street, Newark 5, N. J. 
Plants: Hartford, Conn., Newark, N. J., St. Louis, Mo., 
Long Island City, N. Y. 

SALES OFFICES IN PRINCIPAL CITIES 


Federal Ds 


» Simplified OVERLOAD ELEMENT 
CULE » Frictionless SOLENOID ACTION 
Wie » Rapid CONTACT RENEWAL 


Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls * Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards + Bus Duct 
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that's suitable 


It may pay you to let 
our Design Engineers 
have a 
hand in it. 
They have helped 
many 
manufacturers 


* CUT COSTS 


—— 


* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED -CARR 
FASTENER Corp. 


oa 


ado ara 


AGASTAT 


AGASTAT is reliable, efficient and readily 
adjustable. Time delay range from .1 sec- 
ond to 5 or more minutes ... by simple turn 
of adjusting screw. Available in standard 
types and with special mounting and ter- 
minal arrangements. 


Type description, mounting and contact 
information, etc. on request. 


ADDRESS INQUIRIES TO AGASTAT DIVISION 


=S==aA’ 6 ' 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenue, Elizabeth 3, New Jersey 


ge CK BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


4. Open dimensions to fit a!! 
requirements 


5. Detachable cap 
3. Solder clip for easy assembly 6. Ventilation area to reduce heat 


1. Molded plastic casing 
2. Extruded brass insert 


“THE IDEAL EQUATION” 


WE MAKE...a simplified YOU GET... . smooth brush 


brush holder that requires less action that insures lasting satis- 


. ; factory performance. Practical— 
tim: d 
material, assembly @, end labor through complete range of sizes. 


-+-@ product proven by over 10 Economical—through reduced 
years of wide use. all-around costs. 


PHOENIX exectric mec. co. 


711 W. LAKE ST. CHICAGO 6, ILL. 
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Pohang Primer 


FOR PROFIT ——_—__—_—_——_- 


Ze 2 ote ty Oral 

Electric. Os It will last a long time. K Sunlight, 4c) 
A 

oil, oo and nite 4 


It is ‘iia 5} yt and easy to keepclean. The one-piece 

















This is a Flamenol* cord set. b It is made by General 





3 don’t bother it at all. 





molded-plastic plug = is tough and easy to handle. Many 


smart manufacturers put General Electric Flamenol cords on 


“ \ 
their lamps a> and cloets if) and fans &WZ5s 
eS acs 
* 


other light-duty appliances. In this way, sales get bigger, 





customers keep happy, and everybody profits. These cords are 


available in a number of stock lengths, or they can be made to your 





specifications. They will improve your products. Why not write to 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


NF 


They resist 
OXIDATION by air, oxygen, ozone— 
have outstanding resistance to aging. 


oi 


They resist 


HEAT—oare exceptionally stable at 
temperatures up to 250° F. 
7 A 


<a 


They resist 
SUNLIGHT AND WEATHERING—in oa 
class by themselves in resistance to 
rubber’s worst enemies. 


ar 


They resist 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 


They resist 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions, 


FREE! THE NEOPRENE NOTEBOOK— 
nteresting stories ... new, unusual applica- 
tions of neoprene. Write E. |. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division F-5 Wilmington 98 Delaware. 


75 


el 


alee 


Re 


j 
Mizers manufactured by the John Oster 
Manufacturing Company, Racine, Wis 


For example: 


Mixer cord resists heat, fats, 
fruit acids and cleansers 


SED in the kitchen, at fountains 
U and bars—these Oster mixers 
are bound to come in contact with 
oils, fruit juices, alcohol and hot, 
soapy water. Such conditions usu- 
ally mean short life for the rubber 
cord .. . but not here! This cord is 
protected by a jacket of Du Pont 
neoprene. Neoprene resists all these 
deteriorating influences with- 
stands flexing, abrasion and aging 
. . . assures dependable, trouble-free 
service. 


The manufacturer of this quality 
line finds that it pays to specify 
neoprene-jacketed cords. For DuPont 
neoprene resists all the common 


causes of premature cord failure. A 
neoprene-jacketed cord emphasizes 
the superior quality of a product. 


Rubber Chemicals Division 
E.!. du Pont de Nemours & Co. (Inc.) 
Wilmington 98, Delaware 


Tune nto Du Pont “Cavalcade of America” 
Monday nights—NBC Coast to Coast 


Nava | 
OU PONT 
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LET US TOSS OUR 
HAT IN YOUR.-.-- 





PROBLEM 


Are you having trouble with a metal ring prob- 
lem? If so, we’d like to toss our hat in the ring— 
to be considered as a source of supply. Perhaps 
we can furnish them at less cost than your own 


plant or your present source of supply. 


Special equipment and experts with years of 
experience in the fabrication of circular rolled 
and welded shapes are what we offer as a means 
of cutting costs. From 5” to 60” rings in materi- 
als from \%” to 14” in thickness such as motor 
and generator housings. This range is only 
indicative, not complete, so ask us to quote — 
quantity lots only. No obligation involved, so 


let us show you how we can cut costs. 
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When a company ‘that for 50 years caen specialized 
in the finishing of cloth to fit the specialty needs of 
Industry and the technical professions, says that their 
Holliston PEL-X Tracing Cloth has superior Qualities 
—and are anxious to supply samples to prove that 
these qualities actually exist, it’s good business for 
draftsmen and purchasing agents to accept such an 
unselfish offer. 


Test Holliston PEL-X for maximum uniform trans- 
parency, ready erasability, minimum feathering, 
sharper blueprints, and a truly high resistance to 
moisture and perspiration. Test for speed. Test for 
saving in time and labor costs. You 
be the sole judge. We are confident 
you will be glad you wrote for a 
generous sample. 


Greater Transparency 
Maximum Erasability 
Rugged Durability 


HOLLISTON TRACING 


More than 50 years of leadership and experience in developing special 
purpose cloths for industry. Current Holliston Production includes: 
Tracing Cloths, Coated and Impregnated Fabrics, Insulating Cloth 
Base, Separator Cloths, Map Cloth, Photo Cloth, Reinforcing Fabrics, 
Sign Label and Tag Cloths, Bookbinding Cloths, Shade Cloth. 


With such a background of experience it is little wonder that Holliston 
Tracing Cloth is second to none. Try PEL-X. 


ul HOLLISTON MILLS, 


NORWOOD, MASS. 


ate 


NEW YORK 
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BEVEL 
WORM 

OR SPUR... 


It’s quiet as a whisper, Sir! 


You’re looking for gears that are seen but not 
heard? Gears that operate long and silently 
in automotive timing mechanisms, or other 
applications where silence is imperative? 

Ask your gear-cutter for Taylor Silent Gears! 

Made of resilient Taylor Phenol Fibre, 
Taylor Silent Gears eliminate noisy metal-to- 
metal contact . 
sorb shocks. 


. . Minimize vibrations. . . ab- 
Reduce wear, too. Practically 
immune to dirt, dust, grease, oil, or chemicals. 
Your gear-cutter can give you full informa- 
tion. He may have in stock the Taylor Gears 
you need; if not, he’ll produce special Taylor 
Gears precisely to your specifications. If you 
prefer, write direct to Taylor Fibre Company. 
Our engineers will be glad to cooperate with 
you, either in the blueprint stage or later. 


TAYLOR 
EIrBRE 
COMPANY 


| LAMINATED PLASTICS: Phenol Fibre © Vulcanized Fibre 


Sheets, Rods, Tubes, and Fabricated Parts 
Norristown, Penna. - Pacific Coast Plant: La Verne, California 


Offices in Principal Cities 


ELECTRICAL MANUFACTURING 















on your 
production line— 






It’s a fact! TOPHET resistance alloy and the TOPHET 


Coiler are a cost saving combination that’s hard to 








beat when it comes to effecting economies and speed- 








ing-up production lines. 












TOPHET is the tough, dependable resistance wire 
used by hundreds of leading appliance manufacturers. 
The TOPHET Coiler is the machine that forms the 
element to the desired size and resistance - - ° quick 


as a wink! As fast as you need them, this TOPHET 














team will turn out rugged heating elements that will 








lastingly identify your electrical appliances with serv- 







ice dependability and consumer satisfaction. The low 










cost per element will be of ;:mmediate interest to you. 


Why 










not call or write for further details, now? 















WILBUR B 
. DRIVER Resistance Alloys 





also serve the automotive, chemical, 
electric furnace, elec 
electr tc heating, 


tronics, radio and 


Wwe ; 
ILBUR B. DRIVER Co 


150 RIVER 
SIDE AVENUE, NEWARK 4, NEW 
' JERSEY 
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television fields 





A ore? cad | 
"NEW, IMPROVED SIGNAL 


CO AXI AL R E L AY ncn FREQUENCY 


SWITCHING 
Fosse ee 


Double coil electro 
magnets provide in- 
creased power for 
extra high contact 
pressures, insuring 
positive contact un- 
der vibration condi- 
PORTABLE auTO 7 Ti tions. 
uae Actuating rod of 
One KVA, 50 60 2 special molded com- 
_— . position floats in ball 
and cup end bear- 
ings. Armature provided with oilite bearings, with 
stainless steel pin, insuring mechanical life of sev- 
eral million operations. 
Contact arm construction provides wiping action in 
both transmit and receive positions. 
3 muase Powsn 2 : - Bulletin C2 upon request 
SACO REER e 7 RELAYS : SIGNALS : CODE CALL 


Pri.: SOV, 3-phase, 
60 cycles, Y 


‘ante i, SEAR DALTADOULL A Ei Li CU 


Connected 
154 WEST 14th St... NEW YORK Il, N. Y. 


BURNLEY 


THE ORIGINAL 


X-RAY OIL-COOLED | rere A FAVORITE 
——— , Z| FOR 45 YEARS 


Pri.: VIOV, SO 60 A one = 
st , SS) 
phese / BATTERY & MFG. a 


Sec.: (1) 100,000v MAKES SOLDER FLOW 


Peok, 35 MA. 


' A ed 
ane — |. QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 





COMMUNICATIONS 
TRANSFORMERS 


ELECTRICOIL TRANSFORMER COMPANY has special- 
ized since 1936 in the design and manufacture of 
high quality custom-built and standard industrial trans- 


formers, reactors and coils, of any size, for any POWREX MERCURY SWITCHES 


application. 


Electricoil transformers include units from one Proven Dependability Since 1929 
volt to 100,000 volts, or over, whether at few milli- 
amperes or at thousands of amperes. This specialty 
line of transformers is designed for heating, testing, 
x-ray, rectifiers, signalling, transmitting, television and 
other applications. 


Complete range 
of designs and 
capacities up to 
30 amperes. 

For high quality transformers, reactors, coils and . 
rectifier power units it’s ELECTRICOIL! Utes = Write for 


GeO MLE Nae tla een wrcuteies 


POP UL me TT Ete , New York 13, N. Y. POWREX SWITCH COMPANY 
sh ETP P. O. Box 206, Watertown 72, Mass. 
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FORMVAR MAGNET WIRE, insulated with vinyl acetal 
resin varnish, is abrasion resistant. Under heavy wind- 
ing tension it elongates to the breaking point of the 
copper wire without cracking or rupture of insulation. 
The Formvar film will not become brittle after pro- 
longed exposure to high operating temperatures’. Space 


factor is identical with plain enamel. 


——————————————————— 


Formvar resists moisture and treating solvents such 


as petroleum naphtha and coal tar derivatives. In di- 


*Based on AIEE temperature rating this is 
a class A material capable of withstanding 


° : ‘ . a“Hottest-spot” temperature of 105° C which 
(.001”) of insulation. For complete detailed informa- is a rise of 65°C over an ambient of 40°C. 


electric strength, it withstands 1000 volts per mil. 


tion on magnet wire and coils, write Anaconda Wire 







and Cable Company, 25 Broadway, New York 4, N. Y. si 
or 20 N. Wacker Drive, Chicago 6. Illinois. ase Annie 


. 


MAGNET WIRE AND COILS 






LOOK TO 





FOR ENGINEERED 
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Here is a bird that can talk. But does 
that make him smart? Not at all. 

For example — when he asks for a 
cracker, does he specify what kind of 
a cracker — what flavor, what make? 
No! And that makes him a dumb bird. 
There are hundreds of kinds of 
crackers, from Saltines to Pilots, and 
he certainly must like some one kind 
best. Does he ask for it? Never! He just 
says “Cracker”. 

To get what you want, you have to 
be specific. That applies to lots of 
things, including crackers and Mica. 
When you want the best Mica, specify 
MACALLEN Mica. That means more 
than just the product — it also means 
the service back of the product — 
capacity, experience, policy, responsi- 
bility — all of these things are ex- 
pressed in the word MACALLEN. Say 
it, write it into specifications and on 
requisitions. 
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MACALLEN MICA ffir 4 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 
ee 


Mg 


when you think of MICA, think of MACALLEN ‘ifs? 


THE MACALLEN COMPANY: MACALLEN STREET @ BOSTON 27, MASS. 
CHICAGO: 565 W. WASHINGTON BLVD. e CLEVELAND: 1231 SUPERIOR AVE. 
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SOLENOID OPERAS 


—we engineer them to*Your needs 


A push—or a pull—built into your machine—can 
save time and money —if it’s specifically designed 
to do the job right. 

That’s where Namco “Stellite”-Welded Sole- 
noids shine. For some applications they’ll even 
replace fractional horsepower motors; they’re 
built in capacities up to 25 pounds—and custom- 
engineered to your needs, overcoming such haz- 
ards as oil, vibration and atmospheric conditions, 
if these are your problems. 

If you want something more in the way of 
solenoid service than mere shelf-stock, hit-or-miss 
operation (not the kind that’s good enough for toys 


CREE Rea a 


170 EAST 131st STREET 





CLEVELAND 8, OHIO 


and cheap household appliances)—if you want 
precision and uninterrupted trouble-free action on 
heavy-duty production-iine jobs—then you'll want 
the best—Namco Solenoids. For the “how” of 
successful solenoid application, consult with us. 


Namco “Stellite’’-Welded Sole- 
noids are built in a variety of sizes 
and mountings, both push and 
pull types, to meet every com- 
mercial application. The complete 
standard range is illustrated and 
tabulated in Engineering Bulletin 
EM-46. Ask for your copy. 


Acme-Gridj B 

14-6 and 8 Spine kit Aatom 

and Togs tins tomatic Trade 
MINES + Contact amacrine 


ante Thread 



















PERFECT, Photo-clear prints 


on the FIRST EXPOSURE 


HUNTER 


Photo-Copying 


The right papers 
é - for every use. 
Cuts waste and printing costs. 


CMC T aan: 


wounn PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 


—_ 
4% Wee 
(i PARAMOUNT 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 


your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0 


@ For every type of original—specs, 
drawings, photos, etc.—Hunter has a 
specific paper. And there are 12 in all. 


Every Hunter Paper is hecco-dyzed. 
The emulsion is specially treated by an 
exclusive dye for extra sensitivity. 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


Hence, Hunter Papers give a higher 
percentage of perfect prints in the quickest 
time. Parallel lines do not merge. Cross- 
hatching is sharp. Concentric circles do 
not fill up. 


Every Hunter reproduction is abso- 
lutely true to original. Frequently, in 
cases of worn or burned out originals, the 
Hunter reproduction is clearer. Sharper. 
More legible. 

Hunter Hecco-Dyzed Papers give 
better results on all types of reflex 


photo-copying machines. And you 
can prove it toyourself quite simply. 


The NEW Hunter sample book shows 
the type of reproduction for which each 
of the many papers was designed. Send 
for it today. 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


- ® THIRD AND VINE STS. CINCINNATI 2, OHIO 


Q. Need Solder? 
A. Buy GARDINER! 


Send me—without charge—your new sample book of Hecco-Dyzed Federated Gardiner Brand ROSIN CORE SOLDER 
Papers. a is scientifically alloyed from the purest metals, 
2 : resulting in a precise composition which will 
| give strong, corrosion-free bonds in all elec- 
trical work. Comes in 1 Ib. and 5 Ib. spools. 


METALS DIVISION 


AMERICAN SMELTING & REFINING COMPANY 
WHITING, INDIANA (CHICAGO) 


HUNTER PHOTO -COPYIST, Inc. 


119 Hunter Ave., Syracuse, N. Y. 


FGeR . a.n oc cn bbe oes shoe eo bees bo 005.0 cach enawes® ons teas ee 
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The electric motor illustrated 
represents frame size number 
four in Pesco’s series of six co-ordinated frame sizes. 
This is one of the many Pesco motors made in this 
frame size and is in use today on many aircraft, per- 
forming the vital job of feathering propellers. It develops 
3% HP at 7200 r.p.m. and is good for service up to 
40,000 feet. Small. . 
318 inches in diameter . 


it is only 6}$ inches long and 
and lightweight . . . only 
it operates on 27-volt direct current 
with an efficiency of 77/4 per cent. 


10°% pounds 4 


While the model shown is designed for intermittent 
duty and is explosion resistant, other models in the same 
co-ordinated frame size, but with slightly larger over-all 
dimensions, are designed with open ventilated housings 
for continuous duty at ratings up to 3 HP at 7500 r.p.m. 


» 


Cp- 


Oe ey 
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with efficiencies up to 80 per cent. Originally designed 
to meet the exacting requirements of the aircraft in- 
dustry, these Pesco electric motors have wide industrial 
applications. They can be easily adapted for, and are 
now being used in, many of the following applications 

. . electric lift trucks . . 
transports . . . fans on passenger busses . . . bilge pumps 


. refrigeration units on motor 


in marine service . . . opening and closing railroad car 
doors and many other services. 

Pesco electrical engineers will gladly help you in adapt- 
ing any of Pesco’s six co-ordinated frame size electric 
motors to meet your specific requirements. Write today to 
Dept. 8-5 for additional information regarding the above 
electric motor, or advise your needs and request one of 
our engineers to call on you; there is no obligation 
whatsoever for this service. 


wawuractunces or RAM SUPERCHARGERS 







SELECT DIAMOND H 


“Suap Tus” 

QUICK ANSWERS TO YOUR NEED 
FOR MORE PRODUCTION, LESS COST 
Just snap them into their holes—spring clips hold 
them tight. Hook them up before or after. Applica- 
tions? From appliances... products you make... to 
your test panels. (Switches rated to 20A. at 115 V., 
A.€) 

Send us your requirements for other controls or 
wiring devices, standard or special. 


Matching Diamond H snap-in toggle switches, neon 
pilots, convenience outlets are spring clip mounted 
in holes 21/32'! x 1-7/32”x 1" depth. 

Outlets rated at 15A.-115V.; 10A.-230V. 

Switches 15A. or 20A., 115V.; 10A.-230V., A. C. 
Pilot Lights 115V. or 230V. 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN. 


\ TRACING CLOTH 
REATARTISTS EVM) aa MG 


THEWORLDOVER s 
AGREE THAT NO | 





S \ 
ORDINARY 
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PENCIL HAS EVER 


a \ 
\ | @ The renown of Imperial as the finest in 


MATCHED: 
; | Tracing oe back well over half a 
MATCHLESS | | Sere aeameaee at eta 


| transparency and ink-taking surface and 
the superb quality of its cloth foundation. et 
Imperial takes erasures readily, with- a(Gelus ae) 
out damage. It gives sharp contrasting ee ey 
prints of even the finest lines. Drawings 


made on Imperial ovor fifty years ago 
are still as good as ever, neither brittle 


"euethe a duller surface, for clear, IMPERIAL 


| Me Gok W's gead"crms'er vai TRACING CLOTH 
sere el bm Trial 


em eaten ban sonra mp ee SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHER! 
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FEL-PRO is a 
POINT-of -VIEW 


Since the perfect gasket and the perfect gasket 
service must be engineered to any user's needs 
and ideas, Felt Products is so set up that you 
deal with this company as you would with a 
laboratory and fabricating department under 
your own roof, That is the Felt Products point- 
of-view. That is why Felt Products has been 
able to advance this art so surely. When you 
deal with Felt Products you see the difference 
at once, and results keep on improving. 








and, HERE 1S THAT 
POINT-OF-VIEW , 


IN 
ae 


Maybe you haven’t demanded ENOUGH in gas- 
keting, dielectric, sealing and dampening ma- 
terials, application and delivery. Maybe you 
think that what you want is not practical, or 
not available. Yet, working so intimately with 
so many manufacturers Felt Products has devel- 
oped this art and service beyond what you may 
realize. Advancements come when a manufac- 
turer puts his problem of application or syn- 
chronized delivery up to Felt Products; when 
we answer it, that answer is available to the 
other Fel-Pro customers. Use the Fel-Pro No- 
Charge Consulting Service! Begin by getting 
the comprehensive Fel-Pro M41B Material 
Sample folder. 


DOCUGQCCRQQGRRORROERU CRED TORTS 
FELT PRODUCTS MFG. CO. 
1536 Carroll Ave., Chicago, Ill. 


Gentlemen: 

Without charge or obligation please 
send me the Fel- Pro M41B Material 
Sample folder. 


FACILITIES .. ABILITIES .. THAT’S FEL-PRO! SHEED 


Aa _ 


ANNIVERSARY YEAR 






| Improved Characteristics 
and On-Time Delivery 
, in Thousands or Millions 


if your wants are unusual, you 
may or may not find exactly what you desire in production 
now at Felt Products—but you may be sure that if engi- 
neering and research can produce it, Felt Products will 
create it for you. There is no charge for Fel-Pro’s Consul- 
tation Service. Why not get acquainted by sending for the 
catalog? Use the coupon now. 


2763 
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For Every Purpose 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless « 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Sead: for Circulars and Full Particulars 


AU Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercratt Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—<are fully guaranteed for pertormance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


IMMEDIATELY AVAILABLE! 


DEPENDABLE SINCE 1927 


PRODUCTS 


A. C. Solenoids 


Superior Quality at Lowest Possible Price 


Precision 
Designed For 
HA Long Life, 
mi Efficient 
| Operation, 
And Compact- 
} ness 


Vertical or 
H orizontal 
Mounting 


Plunger Con- 
nections Bush- 
ed For Smooth 


Bearing Sur- Coils Easily 


faces x . / Replaceable 


These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 


Our engineers are ready to solve your particular design or 
application problem. 
D. C. SOLENOIDS — TRANSFORMERS — COILS 


WEST COAST ELECTRICAL MFG. CO. 
10006 S. MAIN ST. 53 W. JACKSON BLVD. 
LOS ANGELES 3, CALIF. CHICAGO, ILL. 


SOL-REX 


REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 


MINIATURE LAMP WORKS inc. 


12-23 JACKSON AVENUE LONG ISLAND CITY, N. Y. 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 

at the bench; ready 

for the layout in «a 

few minutes. The ' 

dark blue background 

makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 


ELECTRICAL MANUFACTURING 








American Lava production 
ranges from production of 
“impossible” highly com- 
plex shapes with very spe- 
cial physical characteristics 
to mass production of sim- 
ple shapes at lowest cost. 


YOU GAIN 
MOTs 


D> a el-at-la 





@ In its 47th year of specialization in custom made technical ceramics, 













American Lava Corporation offers you a combination of research, tech- PROPERTY CHART giving the 


. ; 4 : ; es physical characteristics of the 
nical skill, practical experience and economical manufacture which is 


i more frequently used Alsimag 
not available from any other source . . . Whatever your problem, if it f - 
Technical Ceramic Compositions 


involves technical ceramics, this is your best source of information and 
sent without cost on your request. 


your best source of supply. Your inquiry will have prompt attention. 





USLUIS) a MERICAN LAVA CORPORATION | 


CHATTANOOGA 5, TENNESSEE 









SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 « CAMBRIDGE, MASS., 38-B Brattle St., Tel: Kirkland 4498 @ PHILADELPHIA, PENNA. 1649 N. Broad St., Tel: Stevenson 4-2823 
NEWARK, N.J., 671 Broad St., Tel: Mitchell 2-8159 ¢ CHICAGO, 9 S. Clinton St., Tel: Central 1721 ¢ SAN FRANCISCO, 163 2nd. St., Tel: Douglas 2464 e LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 
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MOLDED 
RUBBER 
CONNECTORS 


ov buy, ! 
eth Befovorth-while soenures can 

can aan power transmission 
cncont and longer lasting. 


74 few of many inherent advantages 


One Piece Cable—Connector Assembly 
Molded at factory to specified lengths—cuts assembly costs. 
Provides extra strength at vital cable—connector junction. All 
cable to contact joints “’factory-soldeted.”’ 


more 


Safer Long Wearing Neoprene Jacket 


oa Tough wear resistant ‘Neoprene’ Connector Jacket fused as unit 
to cable jacket during molding. Needs no unwieldly and dan- 
gerous support from metal outer shells. 


Lowest Maintained Contact Resistance 
Solid male pins plus spring loaded female sockets plus resilient 
rubber pin mounting, insure a long life of low contact resistance 
for MINES Connectors. 


Moisture and Dust Proof When Connected 


Resilient rubber beads or dovetailing lips on MINES Connectors 
Gutomatically seal-out dust and water when connections are 
made. 





other worth-while advantages will be yours when you buy a 
MINES Molded Rubber Connector. There are developed types for mos? 
standard applications and special requirements will receive welcome 
attention. Send us your requirements now! 








ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd St., Los Angeles, California * Michigan 9331 






ST. LOUIS 10, MO. 









Co-Operative Engineer, 


Type 6253-SO Pras 
Sensitive Telephone Relay 





Simplify your product development and 
manufacturing problems by calling on 
Advance Engineers for the close coopera- 
tion they are prepared to give you. 
This service not only applies to adaption of one 
or more of the basic types of Advance Relays, which 
are directly applicable to most modern electrical con- 
trol requirements, but may be utilized for the devel- 
opment of special test models. In any event, you 
will have the best relays, exactly as you want them. 
Built to Army and Navy specifications upon request. 
Write today for further details and 
catalog of complete line. 
Ya S> 
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Attention: Manufacturers of 






Small Appliances — 







Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 








- HEATING ELEMENTS? 
* HEATING UNITS? 










Write us regarding your requirements. We are expe- 
perienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 











ELECTRICAL MANUFACTURING 






























The lack of standardized specifications has always been the bugaboo of carbon brush 
applications. Here are ways to simplify these specifications and reduce your inventory. 





7. Use only two shunt lengths. 2, Substitute slot- for hole- | 
type terminals. 





~ Why specify so many 
3) different shunt lengths 
for identical brushes 

used on different types 

of motors and genera- 

tors? Experience shows 


K) that only two shunt 


easier to attach to termi- 
nal screw. Standardize 
on the slot-type and you 
further reduce brush 
lengths—3'% and 5% inventories. 


inches—are necessary. 


3. Use stranded instead of HOW BRUSH STANDARDIZATION PAYS_ 
braided cable. J Permits buying in Fewer small orders—with 


* economical quantities * savings in bookkeeping, 
Stranded cable is suit- 
able for any type con- 
nection. Braided cable is 


billing, and accounting 
not suitable for Q-type 
connections. By stand- 
ardizing on stranded 
cable, you gain further 
inventory reduction. 


| 
Slot-type terminals are 





3 Less money and 
*space tied up in 
brush stocks 


yh 4 Less time needed 
Ay *to handle stock 





The term “National” is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


td9 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


STEEL SCRAP IS URGENTLY NEEDED. 
BE SURE TO TURN YOURS IN! 
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“WIRE-NUT 


r) elo) Ab w nn rs) 
ectors 
bY i] + e Co 
(S$ deries a a t 


What a difference Ideal ‘‘Wire-Nuts’’ make 
in the speed of assembling Breeze Master 
Fans! Each connection is completed in 5 to 
6 seconds, as against 50 seconds formerly 
required for solder and tape. 

This report from the Master Appliance 
Mfg. Co., Racine, Wis., is typical of the results 
wherever ‘‘Wire-Nuts"’ are used—faster pro- 
duction ...improved quality... lower costs. 
One simple operation makes a better con- 
nection of any combination of wires from two 
No.18 up to and including three No. 10, solid 
or stranded. No solder, no tape, no tools! 
Listed by Underwriters’ Laboratories, Inc.— 
IDEAL INDUSTRIES, Inc., Sycamore, Il. 


(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 


Patented No. 1,933,555 


a 


BREEZE MASTER 


Two base leads 
(No. 18 AWG 
wire) are joined 
to cord with No. 
71B“Wire-Nuts” 


k 
lF laa 


products, you 
should be using 
“Wire-Nuts”: 


Fluorescent 
Fixtures 
Lamps 


Vacuum 
Cleaners 


Washing 
Machines 


Re. rigerators 
Clocks 
Ranges 
lroners 
Heaters 
Signs 
Recorders 


Distubuted WE 


AMERICA’S LEADING WHOLESALERS 


Rogan Offers a Wide Variety of Stock Molded 


KNOBS 


BASS 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK, BLVD. 


ROGAN BROTHERS CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 





For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 
Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


METAL 
IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 


Stamped Markings, as desired. Consecutively numbered tags a spe- 
cialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 
DEPT. 9-715 NEWPORT, KENTUCKY 


ELECTRICAL MANUFACTURING 








PHONO-ELECTRIC BRONZE 





* BRONZE - COPPER - 
MAY 1948 


PRODUCT IMPROVEMENT THROUGH BRIDGEPORT ENGINEERING ALLOYS 





Contacts for sealed beam headlights re- 
quire: (1) dependable spring properties to 
maintain constant grip and (2) high elec- 
trical conductivity to hold milli-volt drop 
in headlamp circuit to a minimum. Al- 
though most standard spring metals meet 
the spring requirements, their electrical 
conductivity is too low for this application. 

Bridgeport’s Phono-Electric 840 meets 
the exacting requirements of headlamp 


grips. It has an electrical conductivity of 


over 40% and when cold rolled develops 
adequate spring properties. Furthermore, 
in the rolled condition it remains ductile 
enough to be formed and bent into com- 
plex shapes without cracking. 
Manufacturers of metal goods receive 


Contacts courtesy 
Wade Electric Products Co 
Sturgis, Mich. 


FOR SURE-GRIP SPRINGS OF HIGH CONDUCTIVITY 


much help from Bridgeport’s Laboratory. 
Special physical and mechanical require- 
ments for established products as well as 
those under development are matched up 
with the properties of the many available 
copper-base alloys. Aside from improving 
the service life of a product, a change in 
alloy, form or temper may often bring 
worthwhile manufacturing economies. 

Contact the nearest Bridgeport office 
and write for Bridgeport’s Technical Hand- 
book, listing properties and applications 
of the most commonly used brasses, phos- 
phor bronzes, silicon bronzes, aluminum 
bronzes and nickel silvers, This 128-page 
book also contains valuable formulas and 
tables. 


ae BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT « Established 1865 


“Beldeenpet 


Mills at Bridgeport, Connecticut and Indianapolis, Ind. 
In Canada—Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 
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ATC eT Mtb b aes 
MEETING YOUR with COPACO 
S P E C j Fe | C A T j 0 & S Electrical pent ig Papers 
TODAY AND EVERY | = 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 










COTTRELL 100% Res Insulating Papers incorpo- 
fate maximum strength and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
including— 
COPACO—A 100% Rag, glaze roll finished paper, 
tecommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
| physical strength. 
COPAREX-S—A low priced, 100% Rag, glaze roll 
| finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 
The dielectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in 
thicknesses from .005” to .030”. Supplied in stand- 
ard 30” by 40” sheets or in continuous rolls 450’ SAMPLES 
to 2000’ in widths from 1/2” to 30”. ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
factory: Rock City Falls, X.Y. ——————_ 






























That’s our FUNCTION! | NATIONAL 
By forect specie reqroments "onde: || | MOLDED PRODUCTS, INC. 


ee livery” .. . any wire can be manufac- ST. MARYS, PA. 

J tured “to pass.” But it’s another mat- 
ter to meet these same requirements 
year after year under the severe strains and loads 
in service. 








Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 





Enameled Copper Cotton —— , 
Celanese Covere 
Senneed See Glass Fibre Covered 


Enameled Alloy Twisted Multiples 
Enameled Aluminum Parallel Multiples 


Silk Covered Litzendraht 


HUDSON WIRE COMPANY 


J LAPT 
WINSTE CONNECTICUT 













SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 










ELECTRICAL MANUFACTURING 






Adjustable Varying Speeds 


High Starting Torque with Low 
Starting Current 


call for eo Reversing Direction of Rotation 






















Specify 
Slip Ring Motors 


Rugged construction and high starting torque 
of Century Slip Ring Motors make them ideal 
for such hard-to-start equipment as convey- 
ors, hoists, bridge gates, reciprocating pumps, 


lock and dam gates, high inertia loads, etc. 
. ” and vertical mountings and in open protected 


Century Slip Ring Motors start such loads and uplesh goeel feumes: 


and bring them up to speed smoothly — and , 
Century builds a complete line of electric 


motors, in sizes from 1/6 to 400 horsepower, 
These versatile motors are also adaptable __ to assure top performance for industrial and 


to any application that requires adjustable | commercial machines as well as appliances. 


varying speeds, or reversing direction of rota- Specify Century motors for all your elec- 
tion of the motor. They are built in horizontal tric power requirements. 


with unusually low starting current. 


CENTURY ELECTRIC COMPANY 


1806 Pine Street, St. Louis 3, Missouri . * Offices and Stock Points in Principal Cities 


WAY sv . 


“, 


oe 


RAK Ne 
‘ YS vw 


Brush holder and brushes Bearing bracket cut away Stator is ruggedly built Rotor has heavy shaft, 
for a Century Slip Ring to show ball bearing, and for long life compact windings 
Motor housing with grease seals 
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HARDWICK, HINDLE 
Resistors 


for e Assembling 
e Insulating 
e Sealing 
e Embedding 


Savereisen Electrical Cement No. DW-30 
resists water, oil, electricity and tempera- 
tures to 1000 deg. F. Used on Westing- 
house Electric Roasters and other leading 
appliances. 

Savereisen Electric Resistor Cement No. 
78 for coating resistors and embedding 
wire. Hardens into porcelain by air drying. 
Insulates electricity, radiates heat and with- 
stands temperatures to 3000 deg. F. 

Savereisen Cement No. 31 for assem- 
bling, sealing, cementing metal, glass, por- 
celain. Quick-setting and self-hardening. 

«@P CEMENTING Water and acid proof, insulates electricity 
SSSy INSULATORS and resist temperatures to 2000 deg. F. 
Test Savereisen Cements on your own 


“ (METAL TO 
é E wns applications or send unassembled parts or 
Pm sketches for technical advice by our experts. 


@ WRITE FOR OUR INDEXED PRICE 
CHART AND DATA SHEET 


SAUEREISEN CEMENTS COMPANY 


TECHNICAL CEMENTS co INDUSTRIAL COMPOUNDS 
ACID PROOF CONSTRUCTION EET ELECTRICAL INSULATION 
SEALING . . . ASSEMBLING BELL SPIGOT PIPE JOINTING 


1642 SHARPSBURG ST. 
PITTSBURGH (15) PENNA. 


Y MAINTAINING even more rigid stand- 
e ards than ever before in our manu- 
facturing and inspection we offer you 
exceptional resistors—exceptional in their 
rugged and dependable performance and 
long life. 


We show here 3 of our standard types— 
a fixed ; an adjustable; and our flat type Blue 
Ribbon—the first resistor made to depart 
from the conventional tubular form. 


As one of the oldest manufacturers of re- 


sistors and rheostats we offer exclusive ad- 
vantages in many types; and an engineering 
service that is always at your call. Write us 
today. 


HARDWICK, HINDLE, wc. 


Rheostats and Resistors 


Division of 


THE NATIONAL LOCK WASHER COMPANY 


NEWARE 5, N. J. Established 1886 U.S. A. 


The end bell construction of the series 131 trans- 
formers provide protection to the coil against 
accidental damage as well as greatly improving 
the appearance. This design can be supplied to 
your exact electrical specifications in capacities 
ranging from 35 VA to 500 VA. Overall sizes 
from 2-5/8" x 3-1/8" to 4-3/16" x 5-1/2”. 


Bulletin 168 gives all details. 


ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N.Y. 


ELECTRICAL MANUFACTURING 





In the streamlined Proctor Toaster it takes a 1-inch 
length of BH Fiberglas Sleeving to provide sup- 
plementary insulation over the asbestos-covered 
leads on the built-in heater cord. With BH Fiber- 
glas Sleeving there is no possibility of a partly 
uncovered braid . . . no threads to break or unravel. 
This extra margin of safety means trouble-free 
service. 

In every industry, BH Fiberglas Sleeving gets the 
tough insulation jobs—where high heat, excessive 
current load or the possibility of insulation break- 
down make extra protection a necessity. 

Here is the reason. In BH Fiberglas Sleeving, no 
hardening varnish or lacquer is used. You ca 
see the difference in: —_ 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ““Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 


------------------------ USE COUPON NOW:————-—-—-—---—------------- 
Bentley, Harris Mfg. Co., Dept. M-22, Conshohocken, Pa. ! 
I am interested in BH Non-Fraying Fiberglas Sleeving for eee Send seniples; pamphiet snd pein 
c o 
c c or S > c tS as ce 
operating at temperatures of - °F. at __ volts. Send samples so I can see for myself how n other BH Products as follows 


BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent 


NAME ___ : COMPANY —...— 
ADDRESS 
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Remarkable flexibility . . . BH Sleeving fits 
snug, spreads to cover knobs or terminals. 
Will never harden or dry out because no 
varnish is used; 


Non-fraying qualities . . . BH Sleeving cuts 
clean, will not feather. It is treated to retard 
fraying without the use of varnish; 


Lasting performance . . . BH Sleeving does 
not disintegrate even after long use because 
varnish is not used. 


ve it to yourself—let us send you a sample of 
Fiberglas Sleeving today. 


BENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 





Tubing 


[) Cotton-base Sleeving and Tubing 
[] Ben-Har Special Treated Fiberglas 














MORE THAN 50 GRADES OF G-E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE 


How to cut 


manufacturing costs 
TEXTOLITE LAMINATED IS SUPPLIED 


Perhaps your manufacturing costs can be lowered 
IN FIVE FORMS 


by utilizing G-E Textolite 1834. This low-cost grade of 
laminated plastics may do your job just as well or maybe 
even better than more expensive materials you are now SHEETS, TUBES, AND RODS 
using. —These standard shapes 
And if grade 1834 doesn’t meet your requirements, , cre available in thousands 
° of sizes. Up-to-date manu- 
just remember that there are more than fifty other grades ' destin wnetheds tadiliiede 
of G-E Textolite available. Each of these grades has an \ quick deliveries. 
-INDIVIDUAL COMBINATION of properties. None 
are exactly alike. FABRICATED PARTS—G.E. 
Why not investigate the varied grades of Textolite has modern fabricating 
equipment to machine Tex- 


and the five forms in which it is produced. You'll profit. 
Plastics Division, Chemical Department, General Elec- 
tric Company, One Plastics Avenue, Pittsfield, Mass. 


tolite laminated plastics 
parts to your own specifi- 


cations. 


GET THE COMPLETE STORY! properties, fabricating instruc- 
; tions and detailed information 
Send for the new bulletin G-E about the five forms of Texto- 


TEXTOLITE LAMINATED | lite. Fill in and mail the coupon 
PLASTICS which lists grades, below for your free copy. . 


MOLDED-LAMINATED 
PARTS—Textolite is custom 
molded directly to shape. 
Molded laminated products 
are among the strongest 
plastics parts produced. 


PLASTICS DIVISION (BC-5), CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
ONE PLASTICS AVE., PITTSFIELD, MASS. 


Please send me the new G-E Textolite laminated plastics bulletin. 


lL OW-PRESSURE MOLDED 
PARTS — Extremely large 
and irregular Textolite 
shapes are custom molded 
by the low-pressure lami- 
rs re is ook Meera cs StL ee ee 8 8 bat Bp nating process. - 
Ai aN ek a ee al ics 


Address 


POST-FORMEDLAMINATES 
—Sheets of Textolite lami- 
nated plastics are custom 
formed into simple shapes 
by this very inexpensive 
method. 


Oc cencitatacaitil A ee ee NO tt tn aoe 


GENERAL © ELECTRIC 


ELECTRICAL MANUFACTURING 





UNITED STATES RUBBER COMPANY 
SERVING THROUGH SClENeGE 


An Engineering Service for Designers 


who have Noise or Vibration Problems 


ON BIG eee 


“The whole building shakes,”’ said officials of a sugar plant. Their 
5400-lb. sugar pulverizer ran very noisily, and transmitted nerve- 
wracking and dangerous vibration throughout the building. Then 
United States Rubber Company engineers recommended installing 
the motor and the pulverizer on a steel base plate, which in turn 
was “‘floated’’ on seven U.S. Engineered Rubber Mountings. Result? 
Machine ran more quietly, and transmission of vibration ceased. 


Tue effects of vibration, impact and transmitted 
noise can very often be eliminated by engineers of “Vibration can make our machine useless,” stated 


the makers of a modern Precision Timing Device. 


United States Rubber Company. They welcome To eliminate the possibility of damage by external 
vibration to this delicate instrument, United States 


the opportunity to help you on such problems aces Rubber Company engineers cushioned it with four 
cylindrical type engineered rubber a 
y 


whether your product is big or small, in the plan- of scientifically compounded rubber permanent. 
bonded to metal studs. The operation was 100% 


ning stage or already completed. Chances are successful. 


Available for design and production engineers, an 


these experts on engineered rubber mountings invaluable book, “Absorbing Vibration, Noise and 
Pe Impact.’’ United States Rubber Company, 1230 
have already solved a problem similar to yours. @® Avenue of the Americas, New York 20, N. Y. 


Please use company letterhead. 
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Y 26 HIGH HEAT 
™ MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica insulating 
material built-up from mica splittings, and approximating raw mica 
in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


24 to 48 hour 


< delivery on ="). | NEW ENGLAND MICA COMPANY 


\ Incorporated 


_ Simpson panel meters wi scare st 


We've been shipping voltmeters, amme- | T R IC O Ol R S p RO T E Cc T 
ters, milliammeters and microammeters in L E 

standard stock ranges on that schedule for see Bearings Against 
some time now. We have built up a stock / ee HUMAN 

of 2”, 3” and 41/2” instruments and, as you ms 

see, they are on our shelves in their attrac- : ; E R RO R 

tive red and black boxes, cellophane + ig ce ee ee ee 


young if oiling is left fo hu- 

, : , . — man error. Remember, clean 
wrapped for protection, ready for your - + = oli, ta leat the right arncunt, 
rders. ‘ ; ive Vv gives bearings longer life. 

-” de s. Your Simpson jobber cam Gove you Be . TRICO visible, automatic oilers 
listings of available instruments. . stop wasteful, “'trust-to luck” 

° ° ° Mihitis hand oiling. Hundreds of thou- 
The same high quality and exclusive ‘ sands have been installed by 


construction features that give these i” ae pe pe iy 
meters their reputation for staying accu- ,. yore eee OR CATALOS 
rate are also available to you in special, 

made-to-order iy TRICO FUSE MFG. CO. Milwaukee Wis. 
instruments to | a 


meet your indi- 
vidual problems. ONE OF THE MANY . 


Available in round LLIAMAPERES / Ul 6: 
cases, open face 


and shroud type. 





ELECTRICAL SPECIALTIES 
Ask sobb A MIDGET CORD CONNECTOR 
sx your jonner. All Bakelite Body. Round Brass 
Pin Type. Split Contacts. Neat, 
SIMPSON ELECTRIC COMPANY durable, compact and efficient. 
5200-18 W. Kinzie St., Chicago 44, III. Precision made. Other Styles and 
In Canada: Bach-Simpson, Ltd., London, Ontario Sizes manufactured. 
oO Ask for Bulletin No. 47 


AVAILABLE THROUGH ELECTRICAL JOBBERS AND DISTRIBUTORS EVERYWHERE 


INSTRUMENTS ~ STAY. ACCURATE ages tiga Bosc onion cna 


ELECTRICAL MANUFACTURING 

















Why are big wire producers using Du Pont NYLON plastic? 


ge 
Unsurpassed aS a protective jacket for wire,” 


say Surprenant Mfg. Co. of Boston, makers 





of thin-wall color-coded “Spiralon.” 


‘‘Jacketing of Du Pont NYLON helps us produce a 


color-coded wire with fungus- and abrasion-resistance, extra 


smoothness for easier pulling, and many other advantages.’’ 







-_n~ 


wow “Our new ‘Spiralon’ 
) ““"' wire is available in 
many thousands of 
distinct color com- 
binations, making 
identification easy 
even in the most complex installa- 
tions,” report Surprenant Manu- 
facturing Company. “It consists of 
a conductor, color-coded plastic in- 
sulation, and a transparent protec- 
tive jacket of Du Pont nylon. The 
nylon cover can be applied easily 
and rapidly. It’s extra smooth. It’s 
tough and long lasting. It resists 
heat, oils, many chemicals, abrasion, 
and flexing. And nylon helps us pro- 
duce a wire with smaller diameter 
and lighter weight. We feel it is un- 
surpassed as a thin-wall extruded 
covering.” 


PLASTIC INSULATION 


Know these facts—for profits 


Wire, cable and many other elec- 
trical products today are better 
products, because of Du Pont nylon. 


MAY 1948 


This Du Pont plastic can be molded 
or extruded, and colored to fit speci- 
fications. For your own good—don’t 
overlook its remarkable properties. 
Write for free booklet, ‘65 Success 
Stories of Product Improvement.”’ 
Filled with helpful facts. Just ad- 
dress: E. I. du Pont de Nemours & 
Co. (Inc.), Plastics Dept., Room 
135, Arlington, N. J. 


Wire has SMALLER DIAMETER, permits more 
wires in limited area. 


Wire is LIGHT IN WEIGHT, and resists heat, 
oils, water, chemicals, abrasion and flexing. 





TUNE IN Du Pont's ‘‘ Cavalcade of America’’—Monday Evenings—NBC coast to coast. 


CHECK THESE 7 BASIC FEATURES 
OF NYLON FOR ELECTRICAL USES 


Good flexibility 
High tensile strength 
Extreme toughness 


Abrasion resistance 


Resistance to permanent set 


Chemical resistance 


Ability to be molded or extruded 
. .. colored or in natural color. 


REG. us. PaT.OFF 


VEL 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





















STANCOR 
MEETS THE MOST 
EXACTING DEMANDS OF INDUSTRY 


for Specified Performance, Quick Delivery 


o BETTER TRANSFORMERS! 


STANCOR is justifiably proud of its KNOW 
HOW .. . of its ability to design and deliver 
transformers made to your most rigid specifica- 
tions for service, durability and economy. At 
Stancor early delivery is a by-word and specified 
performance is a must. Your problems receive 
individualized attention aur you profit by 
Stancor’s wealth of experience and engineering 
skill. Let Stancor do the job and be sure! 


This Literature Available Upon Request 


e ENGINEERING A TRANSFORMER 
¢ TRANSFORMER CATALOG NO. 140G 
© TECHNICAL DATA-HEARING AID UNITS 


Three invaluable aids to Design Engi- 
neers. Literature prepared and written 
by STANCOR engineers . . . designed 
to answer many transformer questions. 


* * * * 


Our competent and versa- 
tile engineering staff is 
available whenever you 
need their assistance. 
Write or wire us today. 


STANDARD TRANSFORMER 


CORPORATION 


3570 ELSTON AVENUE e CHICAGO 18, ILL. 
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DI-ACRO 
i904 


@ ROK-LOK—sensitive material clamp for accuracy 
@ DOUBLE-EDGED FORMING BLADE for close reverse bends 
@ NEW PRECISION STOPS control angularity of bends 


This versatile metal forming machine was developed for use in 
model shops, experimental Cc eeetaaing and production depart- 
ments where it often replaces dies for all types of precision forming 
operations. Di-Acro Brakes will form a great variety of materials 
including bronze, stainless steel, aluminum and bi-metals. 


WRITE FOR CATALOG. New edition of 40-page Di-Acro Catalog 
contains detailed information on all Di-Acro Brakes, 
Shears, and Benders and illustrates how these pre- 
cision machines can be used individually or co- 


operatively for “DIE-LESS DUPLICATING”. 
€ DI-ACRO is Pronounced "'Die-Ack-Ro" 


yeu aR Te | 


ese p yr 309 8TH AVE., LAKE CITY, MINNESOTA 


From Milliwatts 


are eo 
RECTIFIERS 


 eaieaeeieeics 


To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 
their application. 


Tell us your problems. Consult 
us without obligation. 


Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 
assemblies and AC-DC pow- 
er supply units for every 
requirement, 


THE BENWOOD - LINZE CO. 


Division of the Sperry Corporation 


1815 Locust St. St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 


ERNE: NA RT A EN 
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110V PILOT LIGHT 






FRONT & REAR UL 
LAMP REPLACEMENT / APPROVAL 


Here's the right answer to one of your 
production problems ... DRAKE’s new- 
ly designed #975 one inch diameter 
pilot light assembly — 110 Volt, double 
contact, candelabra bayonet. Just sol- 
der the socket—then snap into pre- 
assembled unit on panel. Lamps are 
locked in place — cannot vibrate loose. 
And you can stop pilfering by ordering 
non-removable jewel! 


If you use the conventional 1” dia- 
meter assembly with candelabra screw 


socket, get our economical price for 
DRAKE’s #75AP (illustrated here). 





* Send for DRAKE’S complete 
new catalog L, just off press. 


Socket & Jewel LIGHT ASSEMBLIES 


UU ee 
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Molded Plastic Parts 
of this type are 


Duck Gongs 


FOR BOONTON 








Coil Spool Molded by Boonton for National Pneumatic Company 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


What’s in a coil form like this one? A lot of careful 
engineering and design. Sure! But there’s a Boonton 
plus here too—a molded plastic base with metal inserts 
anchored where they’re needed. A lot of plastic molding 
“know how” to mold it all neatly—accurately to thou- 
sandths—ready for your assembly line. 


Does this give you an idea for a part you're designing, 
or one that’s still in the “thinking stage”? Maybe your 
product doesn’t call for an electrical part, but for a new 
housing, a more functional part, or an entire product 
that can be plastic molded cheaper. quicker. Boonton’s 
equipped to mold by all 4 major molding processes— 
straight compression, transfer, plunger, or injection—in 
medium and large runs. Consider this: 

Many of our customers have saved substantial sums of 
money by asking our engineers to talk to their engi- 
neers before their products reached the purchasing 
stage. They’ve been amazed and pleased at the ways 
we’ve come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for you. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


SEND US YOUR BLUEPRINTS OR SAMPLES 
We'll tell you whether the parts you want can be plastic 
molded, and if they can, how much it will cost. Be sure 
to include full data 


on conditions of ap- 
plication or use, initial 
quantities needed, an- 
nual requirements, and 
delivery date. 


MOLDERS OF MOST PLASTICS BY MOST METHODS 
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Automobiles 


ft IF — 
A _J \ 


Industrial Electric Trucks | 
mS 


iiensandibe! 
Busses and Trackless Trolleys 


YOU CAN SAVE PWieys 


WITH ESSEX “PACKAGED” | 


WIRING HARNESS | 


} 
— —. 


Trucks and Trailers 


li iti 
(C“aSseerooces: 





CORES of manu- 
facturers have found 
that they save time, 
trouble and money by 
turning their electrical 
wiring harness problems 


over to Essex specialists. 


Essex One-Source service handles the intricate job | 


of producing lighting, ignition and control har- 


ness assemblies custom-built to your exact specifi- | 


cations and complete with all manual and electrical 
control devices for quick, efficient installation. 


Through intensive specialization in wiring harness 
assemblies, Essex has developed line production 
methods of manufacturing, assembly and inspec- 
tion, for the economical production of high grade, 
individually tested, specially engineered assemblies. 


INVESTIGATE ESSEX “ONE-SOURCE” SERVICE TODAY! 


ESSEX WIRE CORPORATION 


WIRE ASSEMBLY AND CORD SET DIVISION 
SALES DEPARTMENT 


WIRE MONTICELLO, INDIANA 


Sales Offices: Chicago, Il.; Cleveland, Ohio; Dayton, Ohio; 
Detroit, Mich.; Kansas City, Mo.; Los Angeles, Calif.; Mil- 


waukee, Wis.; Newark, N. J.; Philadelphia, Pa.; San Fran- 


cisco, Calif.; St. Louis, Mo. 








AT RADIO Parts 
AND EQUIPMENT 
SHOW 


May 1 1th.141, 


For Inverting D.C. to A.C... 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrotors . . . 
Designed for Use in Standard Vibrotor- 
Operated Auto Rodio Receivers. Built 
with Precision Construction, featuring 
Ceramic Stack Spocers for Longer Lasting 
Life. 


New 34 poge 
VIBRATOR 
Guide 


FREE 


New Models 


‘A’ BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apparatus on Regulor 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


American TELEVISION & Ravio Co. 


EW 
MIITERATURE 
See your jobber 


Mm SAINT PAUL |, 


Quality Products Since 1931 


MINNESOTA-U S.A; 
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Stability 
mean 


everything... 


DRIVER-HARRIS 
ELECTRICAL ALLOYS 


The fundamental role performed by precision resistors in the 
testing of radio tubes—to certify performance, check loss of 
characteristics and necessity for replacement— demands that only 
resistance materials of the highest electrical stability be used in 

For this reason, the precision bobbins employed by Hickok in 
its quality tube testers are wound with Driver-Harris MANGANIN, 
ADVANCE*, and NICHROME*. 


D-H Manganin, for example, is ideally suited for use where 
extreme accuracy must be obtained without error due to temper- 
ature change or voltage generated by thermal e.m.f. against 
copper. Advance, in its finer sizes, has a negligible temperature 
coefficient of resistance combined with high resistivity, making it 
extremely useful for winding precision resistors which must re- 
tain stable resistance values over a wide temperature range. 
Nichrome and Nichrome V enable large values of resistance to 
be wound on very small bobbins. 


"If your resistors demand high electrical stability, sensitivity 
and permanence, why not be guided by the example of Hickok 
and have Driver-Harris supply the electrical resistance wire you 
— eee 























Sian: run quieter 
ae longer. ..when 
you specify Randall 
graphited-bronze 
bearings with the 
lubricating graphite 
plugs or ) 
grooves 

built into 
precision- 


Designed | ° 
Pent a machined 


Strictast Requirements _ phosphor bronze 
Whether to eithetesd cg, | DuShings. Undercut 
Saeeeeea.| p bearing in an 
arcing, acids, etc., you'll find | oil reservoir 
a housing gives double 
Our engineers willbe ghdto | Protection... the same 
ee hilctal ese | Oil-graphite lubrication 
Write today forour boone | Lat features Randall’s 
iNeed Cone na, | complete line of self- 
lubricating, : 
self-aligning 
pillow 
blocks. 


Write for Bearing Cata- Th 7 ' 
log GB-43 or Pillow Block A tg 
ounts In any po- 


Catalog 47. sition .. . double 
oil reservoir. 








PORCELAIN .G@ | , ; 
MO - Randall Graphite Bearings, Inc. 
TRENTON 9, N. J. | 609 W. Lake Street, Dept. 415, Chicago 6, Illinois 
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atisfaction 
with 


Quality Springs 


1ETHER you are designing a new product or 

bringing one up to date, we can help you to 
escape spring failures, to build longer life and better 
performance into your product with U-S-S Amer- 
ican Quality Springs. 

These springs are made in all sizes and shapes 
from giant coil springs to tiny open-wound helical 
springs that weigh 5100 to the ounce. They can be 
produced from round wire, shaped wire, flat wire 
or strip steel, from either pre-tempered or formed- 
and-then tempered material. 

When you need springs of special design . .. when 
performance is to be under severe fluctuating 
stresses ...1n serious corrosive conditions, call on us. 

We will help you get the right design for your 
springs. [hen we will show you how we can produce 
these springs exactly as specified. A call or letter 
will bring one of our spring engineers to help you 
work out your spring problem. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


AMERICAN 
Pa 


“> YS 
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-4 24 Years: 


CONTINUOUS RESEARCH 


stands behind the present 
high quality standards of 
Fanstee!l 
anstee! 
The making of good rectifiers involves far more than sound 
electrical engineering. It involves metallurgy, chemistry and 
experience. It involves a determination never to deviate from 
standards of highest possible quality. In the rectifier field, this 
has been Fansteel's credo for nearly a quarter century. 
Just as important to rectifier users is Fansteel’s Engineering 
Service, sound, practical assistance in employing rectifiers with 
advantage and economy. Fansteel Metallurgical Corporation, 


From Fonsteel’s Code of Assistance 
to Design and Product Engineers. North Chicago, Illinois. 


Fansteel 


i ee ee ee 
DEPENDABLE RECTIFIERS SIWCE 1924 
ELECTRICAL MANUFACTURING 








Send for Illustrated Bulletin © 


D. YOU HAVE the up-to-the-minute 
facts about the important new synthet- 
ic fabrics...how in industry after in- 
dustry these remarkable raw materials 
are influencing product-design think- 


ing and manufacturing methods? 

You can get this information from 
Duplan, the world’s largest weaver of 
Fiberglas* and Nylon fabrics. Send for 
our new technical bulletin which takes 
you around the industrial circuit and 
illustrates in concise picture-caption 
form how these unusual materials are 
being put to work and why. It tells you 
their chemical and physical properties 
~—the data you need to analyze prop- 
erly these synthetic fabrics for your 
product design. These case examples 
are typical: 

Electric Motor frame size reduced one- 


third with no reduction in power rating. 


Automobile Trunk Lids made lighter 


and more shock resistant. 


Tooling Costs reduced for low compres- 


sion molds. 


Aircraft cone assemblies made lighter 


in W eight, 
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What you should know 
about Industrial Uses 
of the New 

SYNTHETIC FABRICS 


industrial Belting resists flexing, main- 
tains dimensional stability under high 


tem perat ures. 


Plastic Laminates obtain greater impact 
resistance and low moisture absorp- 


tion. 


Oil Filters resist engine oil acids, don’t 


rot. 


Fumigation Tents are unaffected by mil- 
dew or moisture. 


These and other product improvements 
are the result of selecting the right syn- 
thetic fabric for each job. And here’s 
where Duplan’s extensive engineering 
and weaving facilities can help you, as 


it has so many others. 


If you are developing a new prod- 
uct, get the fabric facts from Duplan. 
If you are using fabrics now, you'll 
want to know about Duplan’s new ma- 
terials and how they can improve your 


product. 


Get Advantages of Large Weaving 
Is yours a big volume application? 


Greater price advantages come when 



























Duplan weaves these fabrics on large 


limited, 


your order with others economically, 


i 

i 

| 
volume contracts. If your needs are 
we may be able to combine 


in standard weaves—light or heavy 


weight. 


Write for bulletin. Tell us what you 1] 
make and what fabrics you use. Then 
we can suggest a type which may im- 
prove your final product or manufac- | 
turing process. If available, small | 
experimental samples can be supplied 
to help you investigate these new ma- 
terials. 


®r_ mM. REG. U. S. PAT. OFF. OCF CORP 


Industrial Division 


THE DUPLAN CORPORATION 
512 Seventh Ave., New York 18 







Your product improvement 
may begin with 













INDUSTRIAL FABRICS 







NYLON * FIBERGLAS 







DUTT 


... Wherever pliers are needed 


Fast moving /roduction lines demand quick, sure 
work to keep output at peak level. Klein Pliers in 
the hands of your workers help them keep produc- 
tion up to schedule. 

Drop forged from the finest alloy steel and in- 
dividually tempered and tested, each pair of Klein 
Pliers has the proper balance—the right spring to 
the handles—matched jaws—sharp knives that stay 
keen. 

Klein Pliers are made in many types for every 
purpose. Plan now to let these quality tools aid 
your production. 


No. 201. Original pattern 
husky Klein Side Cutting 
eee ye 
in five sizes—5, 6, 7, 8, 


and 9 inches. 


No. 201 NE. The famous 
“streamlined"’ Klein Side 
Cutting Plier. Made in five 
sizes—5, 6, 7, 8, and 9 in. 


No. 202. Klein Oblique 
Cutting Plier (heavy-duty 
pattern). A very useful tool 
that cuts close. Length, 6 


lute 


No. 203. Klein Long Nose 
Plier. Long reach of jaws 
permits getting into diffi- 
cult places. Made in 6 and 


7 inch sizes. 


Ask Your Supplier 


The Klein Pocket Tool 
Guide, showing the 
Klein line and contain- 
ing useful tool informa- 
tion, will be mailed on 
request. 


Since 1857 


lA ee 


Are You In Need Of 
Small Size 


High Tension Insulators? 


Made 
to your 
specifications 
or 
Special Formulas 
developed 
to 
meet your 
need. 


MN ee 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 


RHEOSTAT- 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the lit of incorporat- 
ing into your plans this quality low price rheostat. 


ia aea a 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 
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Cut costs with this new YALE Rod Type 
Immersion Heating Unit. The YALE 
designed single element construction 
gives the same amount of heat in a given 
space as is achieved with the usual 
double heating unit! 


Furthermore, YALE heat is uniform 
heat. YALE made units result in: 


1. Uniform distribution of the re- 
fractory within the sheath for 
untform insulation. 


2. Accurately centralized location of 
the resistor—equidistant from the 
sheath throughout its length—for 
uniform heat transfer. 


Prompt shipment on Rod Type Heat- 
ing Units—first of a complete YALE line 
of electric heaters. 


Please use coupon below to receive 
full information on this and other types 
of YALE Electric Heating Units. 






YALE £/e 


THE BRIGHT § 


orm Heat 
CTRIC HEATING 


ee ee ee 


THE YALE & TOWNE MANUFACTURING COMPANY 
YALE Electric HEATING UNIT SALES 


Room 1033, Chrysler Building, New York 17, New York + Murray Hill 9-6700 


Please send catalog with full information on YALE Electric Rod Type Heating Units. 
Our proposed application is described below: 


etl ne 


~“YALE~ 2 


ADDRESS. 
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To men like Howard Sill, vice president of Muncie Gear Works, 
small-power motor standardization means increased availability 
of motors — wider interchangeability of make. For now, frac- 
tional-hp motors of different manufacturers are rated on the 
same, well-defined basis. Horsepower, breakdown torque, serv- 
ice factor, and starting current each has a specific definition; 

ee eS each is evaluated on a uniform basis. Dimensions are stand- 

manufacturer of stokers ; ardized. And with motor manufacturers concentrating on greater 
production of fewer models, purchasing agents will stand a far 
better chance of being able to buy motors “off the shelf’. 


More for your money with STANDARD &B Fractional - Horsepower MOTORS 


DEFINITE-PURPOSE MOTORS, such as oil-burner completeness of service, and economy, are not even ap- 
motors, jet pump motors, hermetics, and the others proached by any other small-power motor manufacturer. 
shown below, as well as 11 types of general-purpose 
motors, are now being manufactured in standard designs 
by General Electric. Ratings, performance standards, 
dimensions, and special features follow the standards thet tent tear thal SNA, conidia 
worked out by the National Electrical Manufacturers’ your motor selection problems, we have prepared a brief 
Association in conjunction with your industry associa- but concise bulletin which tells what the standards are 
tions. You get all the advantages of standardization — and how they are applied. Ask your local G-E office for 


and more than 1600 standard G-E motors to choose Bulletin GES-3565 or write Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


New Bulletin Describes Standards — To help you deter- 


from. In addition, General Electric brings you motor- 
exchange and repair-service plans which, in speed, 


oY 


Unit-Bearing Fan Washing Machine Oil Burner Machine Tool Gas Pump Hermetic Refrigeration 
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STANDARD 








COAL STOKER 


MOTORS 


A highly successful example of small-motor standardization is 
the G-E coal stoker motor. Here's a standard fractional-hp 
motor built specifically for domestic coal stoker service — ac- 
cording to specifications worked out by NEMA. It incorpo- 
rates these two features essential in stoker applications. 





Totally-enclosed construction — (temp. rise pe 


to keep out harmful coal dust 
Sleeve bearings — (steel backed and babbitt be » 
for smooth, quiet ogy: WY 


In addition G-E coal stoker sake Ae ‘% ant con- 20-905 
ys ice: 


struction features for lo 


a 

Automatic ony us ~ Wpyave en mo- 
tor is automatically isconnecteq {rdf the line. After cooling, 
it is automatically reconnect€d and stoker operation continues. 


Resilient Base Mounting — Strong steel base supports motor 













Belted Fan Coal Stoker Jet Pump 
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GENERAL @ ELECTRIC 


Shaft-Mounted Fan 





through resilient end rings around bearing housing, Shaft 


alignment is Maintained — end-wise mov¢é t 19 ned 


Large Oil Re oirs — Only 3 
at Ae coh bk first_y Uk. 
Kanth re@urs ion ther 
otor windgh ation cast aluminum 


i es $ eee Formex* wire is 


oe in mai hae Rirting windings. Coils are solidly bonded 






of oil required 







a at the end 


Gide, Poa varnish. 
-E coal stoker motors are now being nee in 
the following sizes and types: capacitor starr-—lé, 4, 4, 
V4 and 34 hp; polyphase—)4 and 34 hp; d-c—)4 and % hp. 
Typical speed-torque eavnaliias are shown ona ae 
in Bulletin GEA-4710. For further information on coal 


stoker motors, call or write your nearest G-E field office. 
*Reg. U. S. Pat. Off. 





Sump Pump General Purpose 











motor 


Motors to manufacturers requiring: 
Shaded Pole Types—2-4-6 pole 1/300 to 1/12 H.P. 
Series Wound (AC-DC) 1/100 to 1/10 H.P. 
Direct Current from 6 to 230 volt .. 1/100 to 
1/10 H.P. 


Modifications—electrical and mechanical developed to meet 
specifications. 


Signal motors are not 
carried in stock .. . all units are 
produced in quantities to custom- 
er’s specifications. 


SIGNAL 


pata is MFG, CO. 
MENOMINEE, MICHIGAN 
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FLAT WITHIN 1DB 
from 20 cycles to 20,000 cycles 


Altec Lansing presents the new Peerless ‘20-20 
Line” to meet today’s need for audio trans- 
formers incorporating the admittedly superior 
principles of Altec Lansing design and engineer- 
ing know-how, at prices attractive to present 
day manufacturing and replacement markets. 
Transportation prepaid anywhere in the U. S. on 
orders totaling 100 Ibs. or more. 


aa The NEW Peerless 
“90-20 LINE” 


A new Peerless catalogue, presenting the com- 
plete line of Peerless audio, power, and special 
purpose transformers, will be sent on request. 
Write to Dept. E-2. 

PEERLESS ELECTRICAL PRODUCTS DIV. 

6920 McKinley Ave., Los Angeles 1, Calif. 

Frazar & Hansen, Ltd.,301 Clay St.,San Francisco, 

exclusive export agent 





PASS ALONG YOUR RESPONSIBILITIES 
TO ME= 1 CAN ASSUME THEM 


By training and experience | am thoroughly versed in cor- 
porate management, finance, public relations, administration and 
legal procedures. A busy top executive who by inclination or 
force of circumstances wishes to delegate these responsibilities 
to the broad shoulders of another, will find in me a willing, 
loyal, hard-working and capable associate. No active sales or 
production background, and minimum of travel and field work. 

Thirty-eight, married, five children, law graduate, resident 
Metropolitan New York, available within thirty days. Have had 
an earned income of five figures for past several years. 

Address Box M-125 
c/o ELECTRICAL MANUFACTURING 


1250 Sixth Avenue 
New York 20, N. Y. 


KESTER (lures 


Do it Faster 
with Kester! 


Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


Eastern Plant: Newark, New Jersey 
Conadiaon Plant: Brantford; Canada 


‘ene wires 


PREFERRED 
SINCE 1899 
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The <r is ended 
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In his search for the fountain of perpetual youth, Ponce 
de Leon would have found a perfect analogy in the 
improved Turbo Varnished Sleeving in which there 
is inherent, in its flexibility constituted insulating var- 
nish, the antidote to hardening of the arteries. 


Besides this great step of advance in the varnishing 
process of cotton sleeving, there are insured in this 
Turbo Varnish Impregnant topmost electrical insulat- 
ing requisites—stabilized increased dielectric values, 
greater resistance to elevated temperatures, practical 
resistance to the effects of soldering-iron operations, 
acids, oils, alkalies, and electro-chemical influences. 


Non-cracking, non-chipping, non-peeling regardless 
of angle of bend or twist. A knock-out to commonly 
encountered insulation failures accruing from embrittle- 
ent resulting due to the effects of aging. 


ILLIAM BRAND & COMPANY 


DURTH AVENUE, NEW YORK 10, N. Y.—325 W. HURON STREET, CHICAGO 10, ILL, 
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KUHN 2JACOB. 


are masters of detail | 


Plastic Molding 


ACTUAL 
SIZE 


Note the many planes and angles in 
the above piece, the smooth, perfectly 
molded surfaces. Knowledge and 
experience in selecting the material, 
expert skill in making the dies, and 
equal skill in molding result in a fin- 
ished product like this. 


TRY KUHN & JACOB NEXT 


Kuhn & Jacob 


1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 


S.C. Ullman, 55 W. 42nd St., New York, N.Y. 
Telephone—Penn 6-0346 
REPRESENTATIVE 
NEAREST YOU Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 
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CONTACT THE 


SOME ARE 
RECTANGULAR 


OTHERS ARE 
RECTANGULAR 
AND SPIRAL 


COIL springs must 

often be unusual in 

shape for unusual 

functions. To lie flat 

on the wrist, a spring wrist 

watch band must be rec- 

tangular. For compactness, 

springs in rifle magazine clips and in 
expanding belt buckles must also be 
rectangular. Twisted rectangular 
springs are used in costume jewelry. 


Peck Springs may be had in all these 
and many more special designs, as well as in 
all regular types. Are you planning a new 

product, or “re-springing” an old one? Send us a sketch 
or blueprint and we will gladly recommend what we 
think is the most efficient spring design. No obligation. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 


THE PECK SPRING COMPANY 
20 GROVE AVE. PLAINVILLE, CONN. 
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owt BURKE 


QUALITY LINE OF 
l), aud ¥3 hp. CAPACITOR MOTORS 


RIGID BASE RESILIENT BASE 


pheuatlalle ca Vghp.-115Vand'4hp.-115/230V-1725r. p.m. 
60 cycles, Single Phase, General Purpose, Capacitor 
Start, Induction Run, Sleeve Bearings. 


Built-in Automatic Overload Protection Available 
as an Optional Extra. 


& 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL 


MOTORS MOTORS to |; HP MOTORS MOTORS to 1500 HP BLOCKS 
1 50th to 114 HP 1 te 1500 HP 


385 W. 12th st. ERIE, PA. 


D.C. MOTORS M-G SETS 
to 1500 HP : 
GEN. to 1000 Kw; 


HIGH CYCLE 
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PHALO 


MAKES ‘EM/ > 
FIXTURE WIRES! 
CORD SETS! 


Solid and Stranded Conductor | 


SOLID 


STRANDED 


Have thermoplastic insulation to match operat- 
ing requirements. Provide high dielectric 
strength, resistance to acids, alkalis, oils and 
moisture. Wires can be twisted into pairs or 
multiple conductors, color coded. Wires can be 

furnished for use as shielded 


lead-in wires, wires can be | 


cut and stripped to lengths to 
suit your requirements. 


PHALO’s Standard Cord Set — Molded plastic 
plug 6 ft. long, free end slit 1”, stripped 42" — 
Comes in standard or special colors. 


PHALO’s Special Cord Set — Molded plastic plug. | 
Constructed to meet individual requirements. 
Shown is 8 ft. Cord Set with one leg cut short, | 


re-stripped and tinned. 


PHALO CORD SETS can be furnished in a variety of colors 


and construction details to meet your specific requirements. 


\ 
wy) ( 


25 FOSTER ST. WORCESTER 8, MASS. 


gi 


LE 
ld 


C 


Manufacturers of Insulated Wire, Cables, Cord Sets | 


and Thermoplastic Tubing. 


| 


OpporRTUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 
Address all keyed replies to the box number indicated, 


c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, N. Y. 


SALES REPRESENTATIVE 


Established sales engineering organization covering 
Chicago Area cari now serve one more radio electrical 
or electronics manufacturer. Box M-123. 


FOR SALE — because of process change — Two 
Westinghouse Industrial Type Radio Frequency Gen- 
erators, 20 KW, 450 Kilocycles, 440 Volts, 3 phase, 60 
cycles. In good working condition used only six months. 
Box M-124. 


WANTED 


Electrical insulation materials — asbestos fibre, mica 
plate, insulating papers, cotton tapes, varnished cloths, 
etc. Consolidated Trading Co., 18 Hudson St., New York 
13, N. Y. BEekman 3-8870. 


ENGINEERS WHO 
KNOW SPE ana i For superior performance, 


for skilled workmanship, 
) fy N 0 4 @) | LS for tested dependability 
in magnetic coil windings. 
e Form Wound e Acetate Section 
e Paper Section e Bakelite Bobbin 


e Acetate Bobbin e Cotton Interweave 
ALSO TRANSFORMERS MADE TO ORDER 


EVERY JOB MADE Wt Tae E:WEe) 
TO YOUR INDIVIDUAL WEaax@RaRamar 


93 MAIN ST. 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 

THE LOYD SCRUGGS COMPANY 


1022-32 No. Sixth St. . . «.« + St. Louis 1, Missouri 
Telephone CHestnut 2668 


THE 


oor ong Ga COMPANY 









MANUFACTURERS OF PRECISTON INSTRUMENTS 
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HOLO-KROME 


SOCKET SCREWS 


GUARANTEED UNFAILING PERFORMANCE 


mL ma ea 


~’) 
SCREWS 


THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN. 
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Acme Electric Corp. 

Acme Wire Co., The 
Acrometal Products Co. 
Adams & Westlake Co., The 
Advance Electric & Relay Co. 
Aircraft Marine Products, Inc. wn 
Air Express, Div. Railway Express, Ine... . 162 


Akron Porcelain Co. . dgonctus ae 
Alliamce Mfg. Co. ooo... cic er sees eeeennnnen 159 
Allied Control Co., Inc. SS 
Allmetal Screw Products Co., Inc. ............. 228 
Alumicast Corp. sadpnesienstial 13 
Aluminum Co. of America . 150 
American Brass Co., The ....... 55, 56 
American Electrical Heater Co. 166 
American Felt Co. 177 
American Gas Accumulator Co. 248 
American Insulator Corp. 183 
American Lava Corp. 263 
American Phenolic Corp. ... 164 
American Screw Co. 8, 149 
American Steel & Wire Co. ©. ; 281 
American Television & Radio Co. ........ = 


Amperite Co. 
Amplex Manufacturing Co., 


154 

Div. of Chrysler Corp... 
Ancaonda Copper Mining Co. 55, - 
Anaconda Wire & Cable Co. = 
Arkwright Finishing Co. os 


trong Cork Co. 
a & Hegeman Electric Co., The 209 


Associated Spring Corp. 231 





Automatic Electric Mfg. Co. ............. ; 182 
Baer Co., N. S. ..... ei a 
Baker & Company, Inc. 3 - 
Baldor Electric Co. ; = 


Barber-Colman Co. 
Barnes Co., Wallace, 

Div. Associated Spring Corp. 231 
Barnes-Gibson-Raymond, 


Div. Associated Spring Corp. 231 
Becker Bros. Carbon Co. ; . 188 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mfg. Co. . = 
Benwood-Linze Co., The = 
Biwax Corp. : 
Bodine Electric Co. ; oan 
Boonton Molding Co. E 


Borthig Co., Inc., George Cc. 
Boston Insulated Wire and Cable Co. 210 
Bound Brook Oil-less Bearing Co. <= oe 








Brand & Co., William ............. = 
Bridgeport Brass Co. ........... = 
Bristol Brass Corp., The a 
Buffalo Bolt Co. . os 
Bunting Brass & Bronze Co., The 222 
Burke Electric Co. 291 
Burnley Battery & Mfg. Co. 254 
Cambridge Thermionic Corp. aa 188 
Cam-Stat, Inc., 

Div. The Paul Henry Company ....... . $2 
Central Screw Co. ...........ccccccscsssessecenseeeeeserenees 149 
Century Electric Co. ...... .. 269 
Cerro De Pasco Copper Corp. 150 
Chace Co., W. M.. 182 
Chase Brass & Copper Co. 169 
Chicago Molded Products Corp. 157 
Chicago Transformer 

Div., Essex Wire Corp. ..................0 166 
Clare & Co., C. P. 59 
Clark Bros. Bolt Co. ; 168 
Clarostat Mfg. Co., Inc. i 212 
Cleveland Welding Co. ‘ 251 
Clifford Mfg. Co. 203 
Colgate Mfg. Corp. og 187 
Colonial Insulator Co., The 170 
Columbia Steel Co. ..... 281 
Comar Electric Co. ..... oe 198 
Continental-Diamond Fibre Co. 59 
Continental Screw Co. .... 149 
Corbin Screw 

Div. of American Hardware Corp. 149 
Cornish Wire Co., Inc. 172 
Cottrell Paper Co., Inc. ‘ 268 
Cramer Co., Inc., The R. W. 216 
Crescent Tool & Die Co. 164 
Crocker Wheeler Electric Mfg. Co., 

Div. of Joshua Hendy Corp., The 185 
Cuyahoga Spring Co., The 156 
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WORD Tbsatele Cei.g TAG iccesccasecesinsossevenoenoeee 292 
Davis & Co., Dean W. Res iiih tak teas 158 
Dayton Rubber Mfg. Co., a 171 
Delco Products Div., General Motors Corp. 167 
Detroit Power Screwdriver Co. 211 
Dial Light Co. of America, Inc., The.... 198 
Dolph Co., John C. ... : 50 
Dongan Electric Mfg. Co. aie 210 
Dow Corning Corp. otk 200 
Drake Mfg. Co. ada 277 
Driver Co., Wilbur B. Ss 253 
I os cs<scvdsnncisesedemnasioesinenn 279 
Duplan Corp., The slesdukecaleiial 283 
Dunbar Brothers Company 

Div., Associated Spring Co. 231 
Du Pont de Nemours & Co., E. L. 250, 275 
Durakool, Inc. 206 
Durez Plastics & Chemicals, Inc. 35 
Dykem Co., The ie caalana 262 
ON TO ins ccsccasncprianstmsicesnneti 161 
Eaton Mfg. Co., Foundry Div. ... « 36 
Thomas A. Edison, Inc., Instrument Div..... 158 
Elco Tool & Screw Corp. 149 
Electric Auto-Lite Co., The —— 
Electric Indicator Co. 8 
| a en 40 
Electric Specialty Co. .............00.0000ccccsesseeee 194 
Mbootrnems BiGe. Cai, Tie ncn... ice... cccssccceans 284 
Electricoil Transformer Co. -.. 254 
Emerson Electric Mfg. Co., The 18 
Essex Wire Corp. 278 
Etching Co. of America 214 
Fairbanks, Morse & Co. ................cccccccceseeeess 6 
Fairchild Camera & Instrument Co. 300 
Fansteel Metallurgical Corp. ....... 26, 282 
Federal Electric Products Co. 247 
Federal Telephone and Radio Corp. ...... 243 
Federated Metals Div., 

Amrican Smelting & Refining Co........ 258 
Felt Products Mfg. Co. ........... } 261 
Frenchtown Porcelain Co. ... 284 
Garlock Packing Co. 232 
Gear Specialties, Inc. ....... ; 29 
General Ceramics & Steatite Corp. 226 
General Electric Co. ....... 14, 15, 27, 68, 


173, 184, 192, 213, 223, 241, 249, 272, 286, 287 
General Plate 


Div., Metals and Controls Corp. .............. 65 
General Thermostat Corp. .....0.00000000000000.0000. 236 
George Co., The P. D. juastucniaagiian 197 
Gibson Co., The William D. 

Div. Associated Spring Corp. .................... 231 
Gibson Electric Co. jenn 
Goodrich Chemical Co., B. F. 217 
Gramer Co., The .... ; 51 
Re oo oie ass einee-cevehdencetpcligbesendotil 151 
Hamilton Tool Co. .... ctcsecsiliaiaedan 168 
Handy & Harmaz ...... 244 


Hardwick, Hindle, Inc. 
Div., National Lock Washer Co., The 270 


Harper Co., The H. M. . 149 
Hart Mfg. Co., The ......... 260 
Haydon Co., The A. W. ... 296 
Haydon Mfg. Co., Inc. .. 174 
Herzog Miniature Lamp Works 262 
Hevi Duty Electric Co, ...... 170 
Hexacon Electric Co. ......... 228 
Heyman Mfg. Co. ............. jahideeae re 41 
Holliston Mills, Inc., The sine 252 
Holo-Krome a Corp., The ...... 294 
TSS ID ili cign cos cissnponscipascvesen 225 
Howell Electric Motors Co. 239 
Hubbard Spring Co., M. D. 212 
Hudson Wire Co., Winsted Div. .. 268 
Hunter Photo-Copyist, Inc. 0000... 258 
a Tie Cans, ie GE a cecensesscdsieicenicincectinilbinesaas 69 
Ideal Industries, Inc. 226, 266 


Ilsco Copper Tube & Products Co., Inc... 236 


Imperial Tracing Cloth ..... ne 260 
Insulation Manufacturers Corp. ‘ 61 
International Nickel Co., The ..... 205 


Irvington Varnish & Insulator Co. 





Jack & Heintz Precision msercinaten Inc... 49 








Janette Mfg. Co. 202 
Jelliff Mfg. Corp., The C. O. ............... 202 
Johnson Bronze Co. ..... 235 
Jones Division, Howard ‘B., Cinch Mfg. 

TIN 5 cadet cnn 232 
Kester Solder Co. ................ ; 288 
Keuffel & Esser Co. 1i, 260 
Kingston-Conley Electric Co. : 228 
Kirkland Co., The H. R. 240 
Klein & Sons, Mathias ow... 284 
Koh-I-Noor Pencil Co., Ime. o0.........ccccc000.-.--. 260 
Kopp Glass, Inc, ........ ee eacaneacecee 
Krueger & Hudepohi sca e 
Kuhn & Jacob Molding & Tool Co. 290 
Kurz-Kasch, Inc. .....ccccscssesese- 72 
Lake Erie Engineering Cats «...:... 70, 71 
Lamson & Sessions Co., The .......... 149 
Leach Relay Co. . a 186 
Lewis Engineering Co., The esiencseee. aaa 
Linden & Co., Ime. ooo... cece 210 
Louthan Mfg. Co., The .......... , 246 
BIN ng TRO oa. ncschsccecccesecccesense 256 
Magnatrol Valve Corp. ces 238 
Mallory & Co., Inc., P. R. 64, 204 
Martin Co., Glen L. ... 195 
Master Electric Co., The Inside Back Cover 
McGill Mfg. Co., Ine. ....... 240 
Meyercord Co., The 54 
Mercoid Corp., The 186 
Mica Insulator Co. 46, 47 
Midwest Molding & Mfg. Co. 242 
Milford Rivet & Machine Co., The 149 
Mines Equipment Co. .......... 264 
Minneapolis-Honeywell ........ 33 
Minnesota Mining & Mfg. Co. 162 
Mitchell-Rand Insulation Co., Inc. 43 
Monsanto Chemical Co. 52, 53 
Moraine Products Div., General Motors 63 
Morse Co., Frank W. ae 274 
National Acme Co., The .............. 257 
National Band & Tag Co. 266 
National Carbon Co., Inc. 265 
National Electric Controller 292 
National Lock Co. 149 
National Lock Washer Co., The 73 
National Molded Products, Inc. 268 
National Screw & Mfg. Co., The 149 
National Varnished Prod. Corp. 34 
National Vulcanized Fibre Co. 188 
New Departure, Div. General Motors Corp. 3 
New England Mica Co. 274 
New England Screw Co. 149 
New Jersey Wood Finishing Co. 31 
New Jersey Zinc Co., The .. 160 
Nippert Electric Products Co., The 246 
Norma-Hoffman Bearings Corp. 196 
North American Electric Lamp Co. 202 
Nothelfer Winding Laboratories : 180 
Oakite Products, Inc. 216 
Ohio Division, Associated Spring Corp. 231 
Ohio Gear Co. ; 22 
Ohmite Mfg. Co. 37, 38 
O’Neil-Irwin Mfg. Co. ........................... 276 
Packard Electric 

Div., General Motors Corp. ...... 230 
Paper Manufacturers Co. ................... 220 
Paramount Paper Tube Co. ............ 258 
Parker-Kalon Corp. ...................... 149, 178 
Patton-MacGuyer Co. 2000.0... 238 
Pawtucket Screw Co. canted ie 149 
Peck Spring Co., The 290 
Peerless Electrical Products Div., Altec- 

Lansing Corp. 288 
Penn Ri-Vit & Machine Co. 211 
Pesco Products Div., Borg Warner Corp. 259 
Phalo Plastics Corp. cc 292 
Philadelphia Gear Works, Inc. 10, 11 
Phillips Screw Mfrs. notes 149 
Pheoll, Mfg. Co. ; 149 
Phoenix Electric Mfg. Co. 248 
Phosphor Bronze Corp, The ...............00000...... 45 


295 

















































































































ELECTRICAL MANUFACTURING he | 


Plastic Wire & Cable Corp. 
Frederick Post Co., The : 
Powrex Switch Co. 

Precision Paper Tube Co. ......... 
Progressive Mfg. Co., The .. 
Pyramid Products Co. 


Quadriga Mfg. Co., The 


RAE Motor Corp. cae 

Radio Corp. of America .. 

Radio Receptor Co., Inc. 

Randall Graphite Corp. 

Randall Graphite Bearings, Inc. . 

Raymond Mfg. Co. Div. Associated Sprin 
Corp. 

Reading Screw Co. a 

Reliable Spring & Wire Forms Co., The 


152 
168 


280 
231 


149 
246 


Reliance Electric & Engineering Co. 10, 11 


Revere Copper & Brass, Inc. 

Riester & Thesmacher Co., The 

Robbins & Myers, Inc. 

Rockbestos Products Corp. 

Rogan Bros. . 

Rome Cable Corp. 

Royal Electric Co., Inc. : 

Russell Burdsall & Ward Bolt & Nut Co. 
149, 

Ryerson & Sons, Inc., Joseph T. 


Sauereisen Cements Co. 

Scintilla Magneto Div., Bendix Aviation 
Scovill Mfg. Co. 

Scruggs Co., Loyd 

Seaboard Screw Corp. 


Back Cover 


190 
221 
193 
266 
165 
232 


215 
67 


Shakeproof, Inc. asi 
Sherwin-Williams Co., The ... 
Signal Electric Mfg. Co. 

Signal Engineering & Mfg. Co. 
Simpson Electric Co. ; 
Smith Mfg. Co., Inc., F. A. 
Soreng Mfg. Corp. 

Southington Hardware Mfg. Co. 
Speer Carbon Co. 

Spencer Thermostat Co. 

Sprague Electric Co. 

Stackpole Carbon Co. 

Standard Arcturus Corp. 
Standard Electrical Products Co. . 
Standard Locknut & Lockwasher, Inc. 
Standard Metals Corp. ash 
Standard Pressed Steel Co. 
Standard Transformer Corp. 
Stanley Electric Tools 

Star Electric Motor Co. 

Star Porcelain Co. 

Sta-Warm Electric Co. 

Steel Co. of Canada, Ltd. 
Sterling Bolt Co. 

Steward Mfg. Co., D. M. ........ 
Stronghold Screw Prod., Inc. 
Superior Steel Corp. 


Taylor Fibre Co. 

Taylor-Winfield Corp., The 
Telechron, Inc. 

Tessessee Coal, Iron & Railroad Co. 
Thompson-Bremer & Co. 

Timken Roller Bearing Co., The 
Tinnerman Products, Inc. 

Tobe Deutschmann Corp. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 


Union Bag & Paper Corp. ooooccccccccccccsccsssecee 
United Mfg. & Service Co. ..ooccccccccceessss 
Union Pacific Railroad 

United-Carr Fastener Corp. 

United States Steel Corp. 

United States Steel Export Co. 

United States Rubber Co. 

U. S. Steel Wire Spring Co. eceveeearones 
Universal Clay Products Co. The 
Universal Winding Co. 


Valley Electric Corp. 
Varflex Corp. 
Veeder-Root, Inc. 
Vulean Electric Co. 


WLS Stamping Co. 

Wagner Electric Co, 

Wales-Beech Corp. 

Waldes Kohinoor, Inc. 

Ward Leonard Electric Co. 
Watertown Manufacturing Co., The 
Wenco Mfg. Co, 

West Coast Electrical Mfg. Co. 
West Virginia Pclp & Paper Co. 
Western Felt Works 

Westinghouse Electric Corp. 
Weston Electrical Instrument Corp. 
Wheland Co., The 

Wilson Co., The H. A. 

Winsted Div. Hudson Wire Co. 
Wire Stripper Co. 

Wolverine Bolt Co. 

Worcester Pressed Steel Co. 


Yale & Towne Mfg. Co., The 


Zenith Electric Co. 


TIMING MOTORS 
BY 


A. W. HAYDON 


Designed and proven during the war, this accurate, 
versatile, direct current timing motor has a number of 
features that make it suitable for a wide variety of post- 
war direct current timing and control applications. It 
demonstrated its ruggedness and reliability by more than 
meeting rigid military requirements of vibration, humid- 
ity, temperature, altitude, etc. 

This motor has low current consumption, (under 100 
milliamperes) can be operated from small amplifier 
tube or flashlight battery for remote electronic control. 
No rotor “cogging” — (rotor is made entirely of non- 
magnetic materials), starts at low initial voltage, speed 
variable over wide range (ideal for proportional func- 
tions). Available to order in speeds from 1800 RPM 
down to 2 rev. per hour. Has large aluminum rotor cup 
with seven coil winding, and internal Alnico magnet 
field — all the elements of a meter. 

LARGE MOTOR STABILITY IN A SMALL TIMING MOTOR 


The ae 
A. WkirAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manufacture of Electrical Timing Devices 
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